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Readers Write 


Standards for Petroleum Products 
In Other Countries 


Cooperative Refinery Association 


Gentlemen: From time to time we re. 
ceive inquiries and invitations to quote 
on shipments of petroleum products to 
foreign countries. However, the specifi- 
cation terminology varies from our 
ASTM standards, and I am wondering 
where we might be able to obtain infor. 
mation which would permit a suitable 
correlation. At the present time, I am 
concerned about specifications for ben- 
zine, gasoline, and heating oils for 
Switzerland, particularly the specifica- 
tion points identified as steam pressure 
Reid and resinous substances. I would 
appreciate very much receiving infor- 
mation covering European and South 
American countries, as well as North 


and South Africa. 
R. L. VAWTER 


Assistant Superintendent 








@ @ The American Standards Associa- 
tion has identified the method to which 
the association refers as “Steam Pres- 
sure Reid”, to be the Swiss Standard 
SNV-81108, which has the title “Vapor 
Pressure of Carburants (Modified Reid 
Method of ASTM)”. Copies of this 
standard, published in German and 
French (parallel columns) are avail- 
able from the American Standards As- 
sociation at 75 cents each. No Swiss 
standard on “resinous substances” has 
been located. The ASA library has a 
large number of standards from other 
countries, particularly those countries 
which have national standards bodies. 





Does ASA Issue 
Certificate of Approval? 


Department of Engineering, Utah 


Gentlemen: The State Road Commis 
sion of Utah have a number of appli- 
cants for approval of an automatic 
mechanical device for signalling right 
turn, left turn, or stop, to be used on 
passenger automobiles. Before the State 
of Utah will approve such a device we 
want to know if it is mechanically 
feasible. Will your laboratory issue a 
certificate of approval on such a device 
if the device is worthy of approval? 
HARRY S. WRIGHT 
Traffic & Safety Engineer 


e e The ASA informed the State 
Road Commission that it does not have 
any standards or specifications concern- 
ing signalling devices for installation on 
automobiles nor does it issue certificates 
of approval for any devices whatsoever, 


even though the ASA may _ approve 
standards or specifications for their 
manufacturing and testing. The ASA 


is investigating the problem of certifica- 
tion and labelling, and enclosed the 
latest report on the subject although it 
is still only in the formative stage. 
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Computations of Electrical Tables 


Los Angeles, California 


Gentlemen: Mr Leon Podolsky, Re- 
search Engineer, Sprague Products Com- 
pany; North Adams, Massachusetts, ad- 
yises that you have a “20 Series of 
Preferred Resistor Numbers”. I wonder 
what else you have that will help me 
with my computations of electrical 
tables. I have been working six years 
computing 42 tables for radio, etc. 1 
am now ready to start computing re- 
sistors in parallel and capacitors in 
series, which will complete a 10-book 


series. 
. JOHN B. RODGERS 


e @ A copy of the American Stand- 
ard Preferred Numbers, Z17.1-1936, has 
been sent to Mr Rodgers, along with 
the latest catalog of American Stand- 
ards, calling particular attention to 
the list of standards for electrical en- 
gineering. 


ASA War Safety Committees 
Helpful to Army Laboratory 


Army Industrial Hygiene Laboratory 
Gentlemen: This laboratory is at pres- 
ent completing the writing of its part 
of the history of Army industriai medi- 
cine during World War II. We feel 
that one of our important committee 
activities was in connection with the 
737, Z53, and Z54 Committees of the 
American Standards Association. 

JOHN W. MEIGS, 
Captain, MC, 
Chief, Medical Section 


@ @ It is gratifying to the American 
Standards Association that the Army 
Industrial Hygiene Laboratory feels that 
its membership on these three ASA 
War Committees was of special value 
in its work during the war—the com- 
mittees mentioned are the ASA War 
Committees on Allowable Concentra- 
tions of Toxic Dusts and Gases, Z37; 
on Safety Color Code for Marking Phy- 
sical Hazards, Z53; and on the Safety 
a for the Industrial Use of X-Rays, 
54. 








Our Front Cover 

A million-volt x-ray unit is here 
shown being used in taking an 
x-ray picture of a large casting 
(Courtesy General Electric X-Ray 
Corp). The rapid growth in the 
use of x-rays in industry, esti- 
mated at several thousand per- 
cent during the last few years, 
has brought such million-volt units 
into common use. 

The first safety standard for 
protection of industrial workers 
using x-rays is described in four 
articles beginning on page 106. 
How the committee accomplished 
its task, how the code will pro- 
tect workers, the biophysical fac- 
tors to be considered in x-ray use, 
and the scientific data used in the 
standard are subjects discussed. 
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A Steam Turbine Generator Set 


Even the largest power units, such as this, must be shown with simple 
graphical symbols on the circuit drawing. Some of the simple sym- 
bols used on drawings for rotating motors and generators are shown 
in the illustration on the opposite page. Symbols for a typical con- 


trol circuit are shown on page 98. 


See article on page 97. 
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Coordinated Symbols 


Used in New Edition of Graphical 
Symbols for Electric Power 


nae ‘. ‘ fields has b th low. This 
Approval of the 1946 edition of American Standard Graphical nage ea tec grees beta ave 


Symbols for Electric Power and Control is one more step toward _ the electrical endeavor has in general 
been divided into two large fields 


a unified system of graphical symbols for use on drawings which have grown up almost inde- 
pendently of each other with very 

B a " little overlapping of the use of draw- 

od W. L. Heard ings between them. The one field has 


Chairman, Sectional Committee on Graphical Symbols and Abbreviations to do with the distribution and use 


for Use on Drawings; Systems Staff Engineer, Bell Telephone Laboratories of electrical energy itself and is gen- 
erally known by the term “Power”, 


ATIONAL standardization of ward for many years, but progress while th ote " remeon = = 
graphical symbols for use on towards the desirable ultimate goal trenSERIOIOS OF GIDCHEICRS SieEeie Se 
is usually referred to as “Communi- 

















drawings has been going for- of one general basic standard for all catia” 

i: ernie This divergence is also due, to 
(Rotating Motors and Generators) a on of he flowing depron asp rr ag agi wR 
L _ . either of the above two fundamental <0 =WNhIC. s 1S 
13.1 Machine or Rotating Armature (Basic) symbols may be used.) oaiall field pane “i “oe different on 

13.4 3 Phase or 2 Phase—3-Wire Squirrel quirements which must be met in 
OC ee ee these separate fields. To illustrate, 
O O sirey fields in communication neces- 
sitate accurate poling and placing of 
apparatus to prevent interference 
with the transmission of talking or 
1d 9 Cetin x Rte Pine, signaling currents. This occurs be- 
Split Phase Induction Motor or Gen- cause most of the communication 
erator or Rotary Phase Converter ° ° . 
circuits are of small amperage. This 
accurate poling is not required in 
O CS power where the currents are usually 
ie liiiaata ine heavy and small stray fields have no 
Generator appreciable effect on the circuits. 
13.6 Repulsion Motor 
War Standards Met War Needs 
ex O O The war made it necessary to rush 
‘ certain phases of standardization in 
order that industry could meet the 
requirements of production which 
13.7 3 Phase Wound Rotor Induction Motor *. ° 
Suiits teledien Mater or be engulfed it in the war period. Dur- 
duction Generator ing this time the general lines be- 
tween power and communications 
©- C= became rather indistinct because of 
the different uses to which war needs 
put the transmission of electrical 
: signals; in many cases, this trans- 
13.3 Field (Motors and Generators) (Basic) 13.8 3 Phase Synchronous Migaiinpt eens a eC merely 1 saaiaeeicnll anes 
a trolling power-driven appliances. 
O O Also, with the advent of the war, 
the armed forces began to feel the 
need of further standardization of 
aise sities electrical symbols. They found that 
in the drawings they were receiving 
from the power field and from the 
A Typical Page from the New American Standard Graphical communication field identical sym- 
Symbols for Electric Power and Control bols frequently depicted entirely 
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different devices and different sym- 
bols were often used for the same or 
similar devices. This was due to the 
fact that equipment was being manu- 
factured wherever there might be 
facilities for it, and not in the usual 
channels of power or communication 
manufacture. This made it confusing 
for the armed forces inasmuch as 
they faced the necessity of training 
large numbers of new technicians 
and operators and the lack of uni- 
formity in drawings was a serious 


drawback. 


Industry Encountered Problem 


The problem was also encountered 
by industry which found itself manu- 
facturing the same basic equipment 
although required to furnish differ- 
ent drawings to different branches of 
the armed services. In addition, in- 
dustries using electric equipment 
and electric components such as 
capacitors, resistors, etc, would re- 
ceive drawings of apparatus of the 
same general description furnished 
by different manufacturers but using 
quite different symbols, depending 
upon the source of manufacture. 

On April 18, 1944, therefore, the 
American War Standard Coordina- 
tion of Electrical Graphical Symbols, 
Z32.11-1944, was issued as a war- 
time expedient to produce a standard 
for the war effort which would elimi- 
nate any direct conflicts within the 
two general divisions of industry. 
This has been found satisfactory as 
a means of lessening many of the 
difficulties met in depicting apparatus 
on drawings for the armed forces. 
For example, prior to the issuance 
of Z32.11-1944, —“~/\A-— in 
power would indicate a coil with a 
magnetic core, while in commu- 
nications the same symbol _in- 
dicated a resistor in the circuit. Also, 

be indicated an open 
contact in power, whereas on a com- 
munications drawing it would indi- 
cate a capacitor. 

With the ending of the war, these 
symbols would have passed out of 
existence had they not been incor- 
porated in the peacetime standards, 
American Standard Graphical Sym- 
bols for Electric Power and Control, 
Z32.3-1946, and American Standard 
Graphical Symbols for Telephone, 
Telegraph and Radio Use, Z32.5- 
1944. The new edition of the Amer- 
ican Standard Graphical Symbols 
for Electric Power and Control, 
Z32.3-1946, incorporates the symbols 
suggested in the American War 
Standard Coordination of Electrical 
Graphical Symbols, with other minor 
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ACI,AC2: ACCELERATING CONTACTOR 


BO: BLOWOUT COIL 

CC: CONTROL RELAY 

LC: LINE CONTACTOR 

MS: AUTOMATIC CONTROL CONTACT 


revisions which have been made to 
bring the standard up to date with 
the general usage now being fol- 
lowed. This revised standard is now 
available for general distribution and 
use. 


Work Shaping Up Towards Issuing 
One General Standard 


In addition to the work now com- 
pleted on symbols for power and 
communications, it is intended that 
other graphical symbols will be 
issued for use in electrical engineer- 
ing. A proposed standard which will 
provide basic graphical symbols for 
all electric apparatus, Z32.12, is al- 
ready in tentative form to be issued 
in the near future. When finally 
released, it will be used as a basis 
for separate standards for individual 
industries where it is believed a 
separate standard would be useful. 


RI-R2: FIELO RESISTORS 
R3-R4. STARTING RESISTORS 

S!° LOCAL STOP SWITCH 
SRI,SR2; SERIES RELAY 

ST: REMOTE MANUAL STOP SWITCH 


At present we have issued or are’ 


ready to issue the following stand- 
ards: 


* Graphical Symbols for Electric Power 
and Control, Z32.3-1946; 

Graphical Symbols for Telephone, Tele- 
graph and Radio Use, Z32.5-1944; 
Graphical Electrical Symbols for Archi- 

tectural Plans, Z32.9-1943 ; 
Graphical Symbols for Electronic De 
vices, Z32.10-1944; ; 
Basic Graphical Symbols for Electric 
Apparatus, Z32.12. 


Objectives in Standardization of 
Symbols 


The primary objectives in the de- 
velopment and coordination of these 
symbols is: 

(a) To provide a uniform set of com- 
ponents and basic symbols from which 
symbols for complete devices can be evolve 
which will provide drawings easily fol- 
lowed during wiring; 
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(b) To make the depiction of appa- 
ratus as simple and clear-cut as possible, 
both from the viewpoint of drafting time 
required to draw them, and from their 
over-all appearance. 


The published standards are of 
necessity always broad in scope and 
do not cover all possible combina- 
tions of symbols or components. It 
has also been necessary at this time 
to include some alternatives, al- 
though it is felt that general usage 
will in time make one or the other of 
these alternates obsolete. For ex- 


ample: 


both indicate transformer or coil 
windings. It is hoped that ultimately 
one or the other of these alternates 
will be dropped out and that the re- 
maining alternate will resolve itself 
into a single accepted symbol. 


Future Standards 


With the advent of peace and the 
return of peacetime production, it is 
still important that the work on these 
symbols does not remain static, and 
that we continue with our standiza- 
tion and improvement in order to 
hold and further the gains which we 
have already made through our past 
efforts. This is particularly impor- 
tant since the general fields of power 
and communication will continue to 
overlap in peacetime to almost as 
large an extent as they did during 
the war. For example, with the 
present outlook, rural electrification 
is taking a large place in the think- 
ing of both government and industry. 
A carrier system whereby telephone 
service and electric power are pro- 
vided to the rural subscriber at the 
same time over one transmission sys- 
tem is planned with this project. 

One can further envision peace- 
time uses for many of the devices 





which have been developed during 
the war, particularly in the elec- 
tronic field, where great advances 
have been made during the past four 
or five years. 





The Sectional Committee on 
Graphical Symbols for Use on 
Drawings, Z32, with a member- 
ship including technical, scientific, 
educational, governmental, and 
publication groups, is responsible 
for the standardization of graph- 
ical symbols. Seven standards 
have now been completed by this 
committee, which carries on its 
work under the sponsorship of the 
American Institute of Electrical 
Engineers and the American 
Society of Mechanical Engineers. 
Members of the subcommittee 
that developed the new edition of 
the electric power and control 
symbols are: 
H. H. Angel, Bethlehem Steel 
Company 

L. Geenens, New York City 
Tunnel Authority 

I. W. Gross, American Gas and 
Electric Company 

A. E. Knowlton, McGraw-Hill 
Publishing Company 

F. P. Kuhl, Consolidated Edison 
Company of New York, Inc 

L. A. Leatherman, Bell Tele- 

phone Laboratories, Inc 

G. S. Lunge, General Electric 

Company 
H. P. Sleeper, Public Service 
Electric and Gas Company 
C. P. West, Westinghouse Elec- 


tric Corporation 


Copies of the American Stand- 
ard Graphical Symbols for Elec- 
tric Power and Control, Z32.3- 
1946, are now available at 40 
cents each. 

















Inspected Foods Service Names New Director 


The U. S. Inspected Foods Educa- 
tional Service, Inc, has announced 
the appointment of Mrs Jean Mc- 
Dougall Page to the post of director, 
succeeding Polly Gade, who has di- 
rected the organization from its in- 
ception in 1942 and is now leaving 
the group. 

Mrs Page has served for the past 
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six years as food and equipment edi- 
tor of the research department of 
Household Finance Corporation. 
Prior to 1940 she was home econo- 
mist for Edison General Electric 
Appliance Corporation, and has also 
had experience in food purchasing, 
administration, and therapeutic di- 
etetics. 


ASA Welcomes 
New Members 


The American Standards Associa- 
tion is pleased to welcome ten new 
members into its organization. Each 
will receive regular issues of the 
ASA publication, INDUSTRIAL STAND- 
ARDIZATION, free copies of new pub- 
lished standards, 20 percent discount 
on all American Standards, use of 
the library and information services, 
and direct and authoritative informa- 
tion about standardization projects. 
Those enrolled as Company Mem- 
bers are: 


American Radiator & Standard Sanitary 
Corporation, New York, New York 
Associated Engineers, Inc, Fort Wayne, 
Indiana 

Bigelow, Kent, Willard & Company, Bos- 
ton, Massachusetts 

Campbell Soup Company, Camden, New 
Jersey 

R. W. Hebard & Company, Inc, New 
York, New York, purchasing agents 
for Companhia Siderurgica Belgo Min- 
eira of Brazil 

Maguire Industries, Inc, Bridgeport, Con- 
necticut 

Phillips Laboratories, Inc, Irvington, New 
York 

Tube Turns, Inc, Louisville, Kentucky 

Western Stove Company, Inc, Culver 
City, California 

James D. Beacham of Greenville, 

South Carolina, has joined the ASA 


as an individual member. 





Court Upholds Use of 
Safety Standard 


The use of safety standards of the 
National Board of Fire Underwriters 
regarding butane gas containers, as 
authorized by the Texas Legislature 
for the Texas Railroad Commission, 
has been upheld by the State Su- 
preme Court. 

In a test case, R. G. Dudding, et al, 
versus Automatic Gas Company, an 
attempt was made to restrain the in- 
stallation of two tanks, totalling ap- 
proximately 15,000 gallons capacity, 
within 130 feet of Dudding’s resi- 
dence. The trial court granted him a 
temporary restraining order, which 
the Court of Civil Appeals set aside. 
This court asserted that an act per- 
formed with legislative authority 
could not be declared a nuisance. 

The Supreme Court upheld the 
appellate view with a vote of six to 
three. It was the opinion of the dis- 
senters that the law did not lay down 
a specific standard, and that the ma- 
jority conclusion might be inter- 
preted as defeating any future suit 
for damage on account of the butane 
tanks’ location. 
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Building Code Committee 
Acts to Advance Standards 


Annual meeting re-elects Thompson and Lee; hears reports of 


‘ectional committees showing 


the Division of Codes and 

Specifications, National Bu- 
reau of Standards, was_ re-elected 
chairman of the Building Code Cor- 
relating Committee at its annual 
meeting March 22. Walker S. Lee, 
president of the Building Officials 
Conference of America, was re-elected 
vice chairman. 

Mr Thompson, chairman of the 
BCCC since the early part of 1944, 
has been closely connected with na- 
tional building code work for many 
years. In 1926 he was named secre- 
tary of the Building Code Committee 
of the U. S. Department of Com- 
merce and chief of the Building Code 
Section of the Division of Building 
and Housing (now the Division of 
Codes and Specifications) of the Na- 
tional Bureau of Standards. He be- 


( EORGE N. Thompson, chief of 





Officers of the BCCC 


Officers of the Building Code 
Correlating Committee for the 
coming year are: 


George N. Thompson, Chief, Divi- 
sion of Codes and Specifications, 
National Bureau of Standards, 
Chairman 

Walker S. Lee, President, Building 
Officials Conference of America, 
Vice Chairman 

H. M. Lawrence, Materials Engi- 
neer, American Standards Asso- 
ciation, Secretary 

J. H. Courtney, American Stand- 
ards Association, Washington Of- 
fice, Technical Secretary 


Members of the BCCC Execu- 
tive Committee are: 


Clinton T. Bissell, Consulting En- 
gineer, National Board of Fire 
Underwriters 

Theodore Irving Coe, Secretary, De- 
partment of Technical Services, 
American Institute of Architects 

Rudolph P. Miller, Consulting En- 
gineer, New York 

Edward W. Roemer, Executive Di- 
rector, Associated General Con- 
tractors of Massachusetts 

Edward H. Ruehl, League of Vir- 


ginia Municipalities 
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progress in building program 


came vice chairman of the Building 
Code Correlating Committee in 1935 
and chairman in 1944, 

For nearly 10 years, Mr Lee has 
been Superintendent of Buildings of 
Rochester, N. Y., and for something 
over five years he has been president 
of the Building Officials Conference 
of America. During this period, the 
membership of the BOCA has grown 
markedly and its program has ap- 
pealed widely to building officials. 
The most recent activity of the BOCA 
is its work on the basic, or short, 
building code. At the annual meet- 
ing of the BCCC, Mr Lee reported 
that the BOCA has already prepared 
recommendations with respect to pre- 
fabrication. These will be ready be- 
fore June, he declared, and other 
parts of the proposed basic code will 
be in draft form soon. 

Because the present housing short- 
age has concentrated public attention 
on all phases of building and con- 
struction, the place of building stand- 
ards in the emergency was given con- 
sideration at the meeting. J. L. 
Haynes, chief of the Construction 
Division of the U. S. Department of 
Commerce, told the BCCC that his 
group is planning to make a study of 
building codes to determine whether 
some of the codes now in effect may 
be unduly restrictive and may be act- 
ing as a brake on construction. The 
results of this study should be a help 
to technical groups working on build- 
ing codes and building standards, he 
declared. (Mr Haynes’ remarks are 
given on page 102.) The BCCC hopes 
to keep in touch and cooperate with 
the Department’s program. 

Committees working on standards 
under the jurisdiction of the Build- 
ing Code Correlating Committee re- 
ported in detail as follows: 


Fire Tests of Building Construction 
and Materials, A2— 


Sponsor: American Society for Testing 
Materials. 
A meeting of ASTM Committee C-5 was 


held in Washington recently and started 
work on a revision of the ASTM standards 


on Fire Tests of Building Construction 
and Materials, ASTM C 19-1941, and 
Methods of Fire Tests of Door Assemblies, 
ASTM C 152-41. These standards were 
approved by ASA as American Standards 
A2.1-1942 and A2.2-1942. Any revisions of 
the standards will be considered by the 
BCCC. Several subcommittees of ASTM 
Committee C-5 have already reported on 
proposed changes, and it is expected that 
revisions may be made in the time-tem. 
perature curve as well as in other sections 
of the standards. A study is now being 
made as a basis for preparing fire tests for 
ceilings. 


Building Exits Code, AI— 


Sponsor: National Fire Protection Asso- 
ciation, 


A meeting of the committee on the 
Building Exits Code was held March 20 
at which revisions of the seventh edition 
of the code were considered. The commit- 
tee is planning to prepare requirements for 
means of egress from buildings that will 
be more suitable for adoption by muni- 
cipalities as part of their building codes 
than are the requirements in the present 
edition of the Building Exits Code. Work 
is also going forward on requirements for 
protection of escalators and escalator open- 
ings through floors. It is planned that a 
smoke test will be made in June in a new 
building now under construction in Buffalo. 
This test is intended to provide data on 
various screen devices that have been pro- 
posed as barriers to the passage of smoke, 
fumes, and gases through floor openings. 


Building Code Requirements and 
Good Practice Recommendations for 
Masonry, A4I1— 


Sponsor: National Bureau of Standards. 


The first standard from this committee, 
American Standard Building Code Re- 
quirements for Masonry, was approved in 
January 1944. The committee is now con- 
sidering the possible development of re 
quirements for reinforced masonry _con- 
struction. It was reported that the Struc- 
tural Clay Products Institute may soon 
have a recommendation to serve as a basis 
for a standard. 


Building Code Requirements for Fire 
Protection and Fire Resistance, A5| 


Sponsors: National Board of Fire Under- 
writers; National Bureau of Stand- 
ards; National Fire Protection Asso- 
ciation. 


Work is going forward on the prepara- 
tion of a standard for fire protection and 
fire resistance, a subject of special im- 
portance in the present building crisis 
(see article by Percy Bugbee, general man- 
ager, National Fire Protection Association, 
page 104). Meetings of six subcommittees 
and of the sectional committee were hel 
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George N. Thompson 


at Washington, D. C. during the week of 
June 17. 

A request from the Douglas Fir Plywood 
Association for representation on the sec- 
tional committee was approved. 


Building Code Requirements for 
Chimneys and Heating Appliances, 
A52— 


Sponsor: National Board of Fire Under- 
writers. 

A research program, now being carried 
out jointly by the National Housing 
Agency and the National Bureau of Stand- 
ards, will provide information that will 
help the committee to prepare a standard. 


Building Code Requirements for 
Light and Ventilation, Z53— 


Sponsors: National Housing Agency; U. S. 
Public Health Service. 

A proposed standard has been com- 
pleted by the sectional committee and sub- 
mitted to the sponsors. It is expected that 
it will be submitted soon to the ASA. 


Building Code Requirements for Fire 
Extinguishing Equipment, A54— 


Sponsor: National Fire Protection Asso- 
ciation. 

Officers and part of the membership of 
this sectiona! committee have been selected 
but organization of the committee is not 
yet completed. A program for the sub- 
committee’s work is being drawn up. 


Administrative Requirements for 
Building Codes, A55— 


Sponsors: American Municipal Associa- 
tion; Building Officials Conference of 
America. 

At a meeting of the sectional commit- 
tee last May, suggestions for changes in 
the 1944 edition of this American Stand- 
ard were considered. At that time a sub- 
committee was appointed to prepare a 
draft of a revision. It is expected that a 
draft will be ready soon for circulation 
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to the sectional committee so that a meet- 
ing can be held later this year. 


Building Code Requirements for Ex- 
cavations and Fourdations, A5é— 


Sponsor: American Society of Civil Engi- 


neers. 
An editing subcommittee, appointed to 
rewrite the second draft of the proposed 


, standard, met on April 10. 


Building Code Requirements for 
Structural Steel, A57— 


Sponsors: American Institute of Steel 
Construction; American Society of 
Civil Engineers. 

The first standard from this committee, 
American Standard Building Code Re- 
quirements for Structural Steel (Riveted, 
Bolted or Welded Construction), A57.1- 
1943, was approved by the American Stand- 
ards Association in June, 1943. In accord- 
ance with ASA procedure, which provides 
for review of standards at three-year inter- 
vals, it is planned to review this standard 
to determine whether revisions are needed. 


Building Code Requirements for Iron 
and Steel Other Than Structural 
Steel, AS7— 


Sponsors: American Iron and Steel In- 
stitute; American Society of Civil En- 
gineers. 

A proposed standard on steel joist con- 
struction, recommended by committee A57 
under whose jurisdiction this work was 
originally set up, has not been accepted 
by the American Society of Civil Engi- 
neers, joint sponsor. As a result of a con- 
ference between representatives of the 
ASCE and the BCCC, it is expected that 
the ASCE will clarify its procedures for 
consideration of the proposed standard. 


Building Code Requirements for 
Minimum Design Loads in Buildings, 
A58— 


Sponsor: National Bureau of Standards. 
The American Standard Building Code 
Requirements for Minimum Design Loads 
in Buildings and Other Constructions, 
A58.1-1945, prepared by this committee, is 
receiving wide attention and acceptance. 
About 7800 copies of this standard have 
been sold by the Government Printing 
Office and more than 1600 copies have 
been distributed by the ASA since the 
standard was printed in September 1945. 


Building Code Requirements for Re- 
inforced Gypsum Concrete, A59— 


Sponsors: Building Officials Conference 
of America; Gypsum Association. 

A revised edition of the American Stand- 
ard Building Code Requirements for Re- 
inforced Gypsum Concrete, A59.1, was 
completed in 1945. Printed copies are 
now available. 


Building Code Requirements for 
Signs and Outdoor Display Struc- 
tures, A60— 


Sponsors: American Municipal Associa- 
tion; Outdoor Advertising Association 
of America. 


The fourth draft of a proposed stand- 


ard is being voted upon by the sectional 
committee. It is expected that further at- 
tention may have to be given to a few of 
the items before the standard is finally 
completed. 


Building Code 
Wood, Aél— 


Sponsors: U. S. Department of Agricul- 
ture, Forest Products Laboratory; Na- 
tional Lumber Manufacturers Associa- 
tion. 

The Building Code Correlating Commit- 
tee asked its Executive Committee to study 
the reasons why no meetings have been 
held by this committee since its organiza- 
tion several years ago. 


Requirements for 


Requirements for | Grandstands, 
Tents, and Places of Outdoor As- 
sembly, Z20— 


Sponsors: Building Officials Conference of 
America; National Fire Protection 
Association. 

A proposed standard has been completed 
by the sectional committee and submitted 
to the sponsors for recommendation to the 
ASA. As soon as the standard is received 
by ASA from the sponsors it will be sent 
to letter ballot of the Building Code Cor- 
relating Committee. 


Basic (Short) Building Code— 


At the request of the BCCC, the Execu- 
tive Committee considered the question of 
whether a short building code should be 
prepared. It decided to recommend that 
the preparation of a basic code should be 
deferred and that the BCCC should con- 
centrate on the development of standards 
for subjects that are customarily treated 
in building codes. 


Definitions and Terms Used in Build- 
ing Codes, A55— 


Each sectional committee working on 
building code requirements has prepared 
its own definition of the terms used in the 
standard under its jurisdiction. As a re- 
sult of action taken at this meeting, a 





Walker S. Lee 
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compilation will be made of all definitions, 
both from completed standards and from 
standards still in process in the building 


code or related fields. This compilation 
will be circulated to the chairmen and 
secretaries of all sectional committees as 
a guide in their work. 


Adoption of Standards by Reference 


Recently there has been an increase in 
the number of states that permit the adop- 
tion of standards and codes by reference 
(that is, by referring to the title and 
perhaps also year rather than by incor- 
porating the entire text into the statute). 
In 1940, some ten states, mostly in the 
west and south, permitted this practice. 
More recently, the legislatures of Illinois 
and New Hampshire have adopted legis- 
lation permitting this practice. In other 
states, such legislation is now pending. 
This practice makes it simpler for muni- 
cipalities to maintain building codes and 
similar ordinances up to date with tech- 
nical developments. Suggestions for keep- 
ing references to standards up to date are 
to be included in the forthcoming revision 
of the American Standard Administrative 
—, for Building Codes, A55.1- 
1944, 


Performance Standards— 


One of the guiding principles of the 
Building Code Correlating Committee is 
that building code standards, wherever 
possible, should be written on the per- 
formance basis. Some of the standards 
approach this objective (the American 
Standard Fire Tests, A2.1-1942 and A2.2- 
1942, for example) but others are still, of 
necessity, being written with many specific 
details. It was decided that a subcom- 
mittee should be set up to serve as the 
technical group to consider suggestions for 
tests that might be used as the basis for 
performance standards. 





Farrier Resigns from 


NHA Technical Division 


Resignation of Clarence W. Far- 
rier as Director of the Technical 
Division of the National Housing 
Agency was announced April 8 by 
National Housing Expediter and 
NHA Administrator Wilson W. Wy- 
att. Howard P. Vermilya, member of 
the ASA Building Code Correlating 
Committee, who is serving as a tech- 
nical consultant to Mr Wyatt while 
on leave as Research Director of the 
John B. Pierce Foundation, has taken 
over Mr Farrier’s duties temporarily. 

Mr Farrier, who has been NHA 
Technical Director since the ‘early 
days of the Agency, leaves Govern- 
ment service to become assistant to 
the president of Gunnison Homes, 
Inc, New Albany, Indiana, a sub- 
sidiary of the United States Steel 
Corporation, and one of the country’s 
leading prefabricators of houses. 
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Department of Commerce To 
Help Modernize Building Codes 


By J. L. Haynes 


Chief, Construction Division, 


U. S. Department of Commerce 


Transcript of remarks by Mr Haynes at the March 22 meeting of the 


Building Code Correlating Committee. 


Mr Haynes told members of the 


committee how the Department of Commerce hopes to help speed building 
activity through study of obsolete or restrictive requirements. 


pers reporting that the De- 
partment of Commerce is de- 
veloping a program for work on 
building codes have originated 
through announcements by Alfred 
Schindler, Under Secretary of Com- 
merce, that modernization and uni- 
fication of building codes, among 
other factors, would tend to promote 
a higher level of construction activity. 
Preliminary studies of the possi- 
bilities of a program in this field 
have been made by the Construction 
Division of the Department of Com- 
merce. These studies have indicated 
that the writing of a national build- 
ing code should only be undertaken 
with full knowledge of all the fac- 
tors involved. We in the Construction 
Division do not want to duplicate 
the work of the National Bureau 
of Standards, but it appears that we 
can assist. 


ie ee stories in the newspa- 


Construction Division Might 
Point to Trade Barriers 


For example, in some cases build- 
ing codes may go beyond minimum 
requirements necessary for safety, 
thus setting up trade barriers. It 
would not, in my opinion, seem be- 
coming for the National Bureau of 
Standards or other groups doing 
physical research and other tech- 
nical work to approach municipali- 
ties regarding such unnecessary 
restrictions; i.e., for the Bureau to 
point out that such and such a pro- 
vision is “over-safe”. The Construc- 
tion Division, however, might handle 
such cases. 

We are now making arrangements 
with the Bureau of the Census for 
a study of some 400 building codes 
to determine significant differences 


in requirements, particularly those 
provisions which go beyond reason. 
able need. This will, we think, be 
helpful to the work of the National 
Bureau of Standards and to the sec- 
tional committees working under the 
supervision of the Building Code 
Correlating Committee of the Ameri- 
can Standards Association. 


Expenditures for Research 


May Be Needed 


It may well be that a documenta- 
tion of the problem in_ building 
codes will show that major expend- 
itures for physical research are 
needed, Here again the Department 
of Commerce may be able to assist. 


Construction Division 


Asks Advice 


I would like to emphasize that the 
Construction Division wants to help. 
There is bound to be some overlap 
with other activities, but proper co- 
operation will keep this down to a 
minimum. No money is available 
now for such a program, but it is 
planned that requests for funds will 
be made to the proper committees 
of Congress. The Construction Divi- 
sion wents advice on the jobs that 
need to be done as a guide to how 
much money to request and how to 
spend such funds effectively. 





ASA Annual Meeting 


The annual meeting of the 
American Standards Associa- 
tion is being planned _ this 
year as a two-day meeting to 
be held in November. 
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Code for Prefabrication 


Uniform building code require- 
ments to cover the use of prefabri- 
cated techniques and new building 
materials seem nearer than they have 
ever been. The Building Officials 
Conference of America has just an- 
nounced publication of basic build- 
ing regulations covering the erection 
of dwellings and other classes of con- 
struction by prefabrication. Also, the 
roposed revision of the American 
Standard Administrative Require- 
ments for Building Codes, A55.1- 
1944, now being prepared by ASA 
Sectional Committee A55, includes 
sections to clarify the policies of 
building officials in determining the 
acceptability of new methods of con- 
struction, including prefabrication. 
The new basic building code require- 
ments published by the Building Offi- 
cials Conference of America are con- 
sistent with the proposals now being 
considered by Committee A55, and 
provide additional details for imple- 
menting these requirements. This 
program is expected to be of assist- 
ance to the general housing program 
now being actively promoted by gov- 
ernmental agencies. 





Standards Proposed 
To Solve Housing Problem 
A method for expediting solution 


of the New Jersey housing situation 
through standardization of building 


codes has’ been presented to the state - 


in the form of a bill, A-193. 


In the New York Herald Tribune, 
March 24, 1946, Ormonde A. Kieb, 
president of the New Jersey Associa- 
tion of Real Estate Boards, said that 
such legislation would enable the 
Economic Department to hire a staff 
of experts to review the hundreds of 
conflicting building codes throughout 
the state. This multiplicity makes it 
extremely difficult for large scale 
construction because builders must 
be familiar with the codes of each 
municipality in which they desire to 
operate. 

Many codes, he explained, require 
builders to erect 12-inch brick walls, 
while in other places 8-inch walls 
have been found to be satisfactory. 
In some cities, icebox drain pipes 
must be installed, regardless of 
whether mechanical refrigeration is 
to be used. Many places bar the use 
of paint spray guns. 
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chairman. 





Heating and Ventilating Engineers 
Move into New Research Laboratory 





The American Society of Heating and Ventilating Engineers has pur- 
chased property at 7218 Euclid Avenue, Cleveland, Ohio, to provide 
adequate research facilities for serving the entire heating, ventilating, 
and air-conditioning industry as well as the associated industries, 
according to an announcement by Alfred J. Offner, president. The move 
to the new home for the Society’s Research Laboratory was effective 
April 1. According to Mr. Offner, this represents another forward step 
in the Society’s Research Program, which is in its twenty-seventh year. 

Cyril Tasker, Director of Research, is in charge of the new labora- 
tory. All of the Society’s research work is administered by the ASHVE 
Committee on Research, of which L. P. Saunders, Lockport, N. Y., is 








Asbestos Cement Products Association 
Welcomed as ASA Associate Member 


Association is the newest Associ- 

ate Member to be welcomed in- 
to the organization of the American 
Standards Association. 


Tas Asbestos Cement Products 


Became Interested in ASA 
Through Committee Work 


The ACPA is one of the smaller 
trade associations in the building ma- 
terials field with which, until recent- 
ly, the ASA has had little contact. In 
1945 it became interested in ASA 
work through an invitation to par- 
ticipate in the work of the subcom- 
mittees of ASA Committee A51 on 
Building Code Requirements for 
Fire Protection and Fire Resist- 
ance. The ACPA is_ represent- 


ed on a subcommittee on roofing, 
and may later be invited to member- 
ship on one or two other subcommit- 
tees of Committee A51. 

The membership of the Asbestos 
Cement Products Association is 
rather small, but includes practically 
all of the producers of materials cov- 
ered by its title. Included, among 
others, are such products as roofing 
and certain interior finishes for build- 
ings, and mechanical products, such 
as brake bands, gaskets, pipe cover- 
ings, etc. 

Its officers are: 


S. P. Moffitt, The Ruberoid Company, 
President 
E. W. Smith, The Philip Carey Manu- 
facturing Company, Vice President 
Donald Tulloch, Jr, Secretary and Treas- 
urer. 
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Fire 
Hazard 


Threatens 


Unprotected 


New 


Homes 


By 


Percy Bugbee 


General Manager, 


National Fire Protection Association 


From 


Journal of Commerce, January 14, 1946. 
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postwar headaches which this 

country is presently experienc- 
ing is the acute shortage of housing. 
Just as fast as building materials be- 
come available, tremendous numbers 
of new homes must and will be built 
and many existing homes will be 
modernized. The home building pe- 
riod that lies ahead of us offers a 
great challenge to all persons who 
are concerned with the reduction of 
loss of life and destruction of prop- 
erty by fire. In the past, efforts to 
bring about fire-safe construction in 
homes have not been markedly suc- 
cessful. Our disgraceful record of 
approximately 1,000 home fires every 
day testifies to that. 


Prreswar the greatest of the 


Basic Principles 


There are certain basic principles 
of home fire safety that should be 
incorporated in all new homes at the 
time when existing homes are mod- 
ernized. Most of these principles 
are easy to understand and are in- 
expensive. The chimney and _ the 
heating plant are potent sources of 
hazard if improperly built and im- 
properly protected. A_ well-built 
chimney requires only cleaning and 
periodic inspection to give reliable, 
safe service for many years. Fire 


for fuel and the handling of ashes 
should be built into the home. 

The wooden shingle roof with its 
bad conflagration and fire record 
should not find any place in the post. 
war building picture. Fire-retardant 


roof coverings are a_ safeguard 
against the individual home fire and 
against a community conflagration 
hazard. Many cities now prohibit 
the use of wooden shingle roofing 
throughout the city limits. Every city 
should do so. 


Fire-Stops Essential 


The use of fire-stops at the inter- 
section of floors and walls will pre. 
vent the spread of fire from the 
basement to the upper floors. Fire. 
stopping is essential and the expense 
is negligible. Partitions in ceilings 
throughout the home should have 
noncombustible finish. | Masonry 
partitions for basement furnace 
rooms with fire-resistive floor con- 
struction above would save many 
homes from fire damage. If a gar. 
age is built into the home, the walls 
adjacent to living quarters should 
be protected with noncombustible 
materials. 

Every new home and every mod- 
ernized home should have a safe 
electrical wiring system installed in 





dealing with fire hazards. 





Explaining the fire hazard that now threatens new homes built with- 
out adequate safeguards, Mr Bugbee urges consideration of the prob- 
lem now, before mass production of housing gets under way. 

Expanding on this theme, B. L. 
American Iron and Steel Institute, 
neers at its meeting March 28, that building codes in most American 
cities are outmoded and should be changed to permit more realistic 


“The science of fire protection and building regulation must keep 
up with the progress made by the building industry, to reduce the al- 
ready serious annual losses from fire,” Mr Wood said. 

The work being done by sectional committees under the jurisdiction 
of the ASA Building Code Correlating Committee in the development 
of building code standards is described on page 100. 


Wood, consulting engineer of the 
told the Western Society of Engi- 








safety standards for solid-fuel, oil- 
burning, and gas-fired heating appli- 
ances differ. The appropriate pre- 
cautions should be taken whatever 
the heating system. 

Specification and use of labora- 
tory-tested, labeled, and approved 
heating appliances, burners, auto- 
matic controls, heating duct mate- 
rials, vents, and flues will safe- 
guard any home when they are prop- 
erly serviced and maintained. Ap- 
propriate safe storage arrangements 


accordance with the provisions of the 
National Electrical Code. There is 
no reason why many new homes can- 
not be provided with appropriate 
approved fire extinguishers, Auto- 
matic fire-alarm devices and _base- 
ment automatic sprinkler equipments 
are available and not expensive. 
Built-in fire protection can be and 
should be contemplated in the safe 
home of the future. During the pres- 
ent housing emergency many large 
old homes will be converted into 
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apartments, and a serious life hazard 
always ensues unless proper exit pro- 
visions are required. 


Need Creates Danger 


While it would seem that the 
simple provisions outlined above are 
obviously desirable and fundamental 
in our future home building program 
if we are to bring about any sub- 
stantial reduction in the tragic deaths 
and injuries and loss of valuable 
property in fires, we must face the 
fact realistically that already in the 
face of the acute housing shortage 
there is a demand for a breakdown 
of even the existing standards of 
safe construction and protection pro- 
vided in city building codes and zon- 
ing ordinances. 

Fire-protection-minded people must 
strive to bring about a sane point of 
view on new construction so that life 
and property will be conserved and 
new conflagration areas will not 
spring up in our cities. No matter 
how great the demand for housing is, 
few people would argue that they 
would be willing to subject their 
families to fire dangers and all peo- 
ple must be made to realize that we 
cannot afford to break down the fun- 
damental principles of fire-safe con- 
struction in any housing program. 

The great war from which we have 
just emerged has brought home to 
everyone the awful destruction that 
fire can cause. The ruined German 
and Japanese cities are a constant 
and powerful reminder that fire can- 
not be overlooked—that is the chal- 
lenge. Now is the time to meet this 
challenge before it is too late. 





CFR Group 
Developed Reference Fuel 
Donald B. Brooks, chief of the 


Automotive Section of the National 
Bureau of Standards, who described 
the new reference fuel for determin- 
ing knock rating (see page 18, IN- 
DUSTRIAL STANDARDIZATION, January 
1946) presented his paper before the 
Society of Automotive Engineers, in 
his capacity as Leader of the CFR- 
AFD Aircraft Fuel Knock Rating 
Scale Group and CFR Exchange 
Group of the Coordinating Research 
Council, which developed the new 
fuel. Mr. Brooks’ paper was pre- 
sented as a report of the Coordinat- 
ing Fuel Research Committee of the 
Coordinating Research Council. 
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New Standards from Other Countries 


standards, received recently by 

the American Standards Asso- 
ciation from other countries, may be 
borrowed by ASA Members from 
the ASA Library or purchased 
through the Sales Department. 


Ts following new and revised 


Australia 


Drafts of Proposed Standards 


Glazed Sanitary Pedestal Pans of the Wash- 
down Type, A50 

Lock Trim and Door Furniture for Res- 
idences, A56 

Window Hardware for Residences, A57 


Great Britain 
New British Standards 


Application of Production Control, BS1100: 
Part 3:1945, 75¢ 

Bleached Lac, BS1284:1946, 75¢ 

Butt-Welded Lathe and Planer Tools, 
Shapes of, Emergency BS1296:1946, 75¢ 

Cast Manhole Covers Road Gully Grat- 
ings and Frames, BS497-1945, $1.25 

Clay Tiles for Flooring (Dimensions and 
Workmanship Only), BS1286:1945, 75¢ 

Compressed Natural Rock Asphalt, BS348: 
1945, 75¢ 

Definition of Technical Mouldings (Plas- 
tics), BS1253:1945, 40¢ 

Glazed Earthenware Wall Tiles (Dimen- 
sions and Workmanship Only), BS1281: 
1945, 75¢ 

Jewellers Ring Sticks and Ring Gauges, 
BS1283:1945, 40¢ 

Mastic Asphalt for Roads and Footways, 
BS596:1945, 75¢ 

Metal Door Frames, BS1245:1945, 75¢ 

Micanite for Commutator Separators, BS- 
626:1946, 75¢ 

Open Fires for Domestic Purposes, B 
1251:1945, 75¢ 

Pre-cast Concrete Flue Blocks for Gas 
Fires and Ventilation, BS1289:1945, 75¢ 


P 


Rolled Asphalt-Asphaltic Bitumen and 
Fluxed Lake Asphalt (Hot Process), 
BS594:1945, 75¢ 

Storage Fitments for Living Rooms and 
Bedrooms, BS1292:1945, 75¢ 

Textile-Covered Bunched Enamelled-Cop- 
per-Wire Conductors, BS1258:1946, 75¢ 

Visual Type Portable Photometers, BS230: 
1945, 75¢ 

Wood Surrounds for Metal Windows, BS- 
1285:1945, 75¢ 

Wood Trim, BS584:1946, 75¢ 


Drafts of Proposed Standards 


Colored Pitch Mastic Flooring, CH(BMB) 
3679 

Colored Wood-Filled Pitch Mastic, CH 
(BMB) 3837 

Connectors for Batteries for Battery Elec- 
tric Vehicles, CH( EL) 3484 

Desks, Tables, and Stools for School Class- 
rooms, CH(BS/MOE) 3654 

Double-Hung-Sashes with Cased and Solid 
Frames (Part 2 of BS644), CH(TIB) 
3788 

Gymnasium Clothes Cages, CH(BS/MOE) 
3528 

Humidity of Air, CH(M)3304 

Kitchen Measuring Cups and Spoons, CH 
(M)3704 

Magnesium Alloy— 
Bars and Sections, CH(NF)3302 
Forgings Press Forgings and Stampings, 

CH (NF) 3300 

Sheet and Strip, CH(NF) 3301 
Tubes, CH(NF)3303 

Metal Lathing (Steel) for Plastering, CH 
(1S) 3478 

Shower Bath Trays for Individual Showers 
for Use in Schools, CH(BS/MOE) 3447 

Shower Partitions for Use in Schools, CH 
(BS/MOE) 3529 

Sinks, Tubs, and Footbaths for Use in 
Schools, CH(BS/MOE) 3448 

Urinal Ranges and Ancillary Equipment 
for Use in Schools, CH(BS/MOE) 3449 

WC Suites for Schools, CH(BS/MOE) 
3884 


Foreign Language Standards 


The following standards are avail- 
able only in the language of the 
country which issues them. 


Finland 


Drafts of Proposed Standards 
Porslinsisolatorer f6ér radioanlaggningar, 
Forslag till standard, C VI 50-52, 55-59, 
65-67, 70, 75-78 


France 


A36-302, Produits sidérurgiques-Toles en- 
trant dans la construction des circuits 
magnétiques des machines et appareils 
électriques. 

A65-707, Demi-produits non ferreux lam- 
inés 4 chaud—Toles en alliages de mag- 
nésium 

A65-777, Demi-produits non ferreux étirés 
a chaud—Tubes ronds en alliages de 
magnésium 

B11-6-1937, Combustibles Solides—Déter- 
mination de la teneur en cendres 

B30-002, Verre—Methode d’analyse des 


verres ordinaires silico—sodo—calciques 

B31-011, Verre—Bocaux pour conserves 
dits “stérilisateurs” 

B31-012, Verre—Pot a confiture a usage 
industriel 

B53-015, Bois—Cubage des grumes d’oeu- 
vre 

D13-101, Economie domestique: Appareils 
sanitaires—Evier-timbre en acier inoxyd- 
able 

D21-501, Economie domestique: Materiel et 
outillage—Essais pour ustensiles de cui- 
sine en aluminium comportant un 
manche 

D21-502, Economie domestique: Materiel 
et outillage—Essais pour ustensiles de 
cuisine en aluminium comportant des 
anses 


_D30-501, Economie domestique: Appareils 


de cuisson, chauffage, éclairage, et réfrig- 
ération—Technique des essais relatifs a 
tous, les appareils d’utilisation du gaz 

D32-605, Economie domestique: Appareils 
de cuisson, chauffage, éclairage, et ré- 
frigération—Elements marmites encas- 
trées et indépendantes fonctionnant au 
charbon 


105 




















Safety Code 


The largest radiograph—x-ray 
picture of a jeep 





for X-Rays Completed 


ASA War Committee used original research material, compiled data, and solved 
differences of opinion among experts to reach agreement on new x-ray safety standard 


letter ballots of the War Com- 

mittee on the new American 
War Standard Safety Code for the 
Industrial Use of X-Rays was this 
note: 


\ TTACHED to one of the final 


“In returning the letter ballot of March 
7, 1946, I wish to emphasize that questions 
with regard to 2 million and 5- to 20- 
million volt (MEV) installations are com- 
ing up now. I have just returned from a 
trip, where such questions occupied the 
time of several men in a lengthy con- 
ference. I know of two other cases that 
will be coming up in the near future.” 


Progress in the use of high-voltage 
x-rays has been so rapid, this state- 
ment indicates, that industry is al- 
ready considering the use of x-rays 
at voltages beyond those for which 
protection has been specified in the 
new American War Standard. 

In a letter dated June 1, 1944, 
V. A. Zimmer, Director of the Divi- 
sion of Labor Standards, said: “Dur- 
ing the past decade the use of x-ray 
machines in industry has increased 
several thousand percent. Estimates 
of the increase, during the last two 
years, of 2000 percent appeared in 
recent news dispatches. Such ma- 
chines today are a standard working 
tool in many industries.” 

In the time between these two 
statements, an ASA War Committee 
of experts with the help of many of 
their associates have produced a com- 
prehensive set of provisions for gen- 
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eral protective precautions, and five 
sets of provisions for particular 
phases of x-ray and radium protec- 
tion. The new standard is the first 
codification of safety requirements 
in a very rapidly growing field. It 
anticipates situations like those 
which arose in connection with other 
potentially hazardous materials in 
certain industries—the unfortunate 
experiences connected with the haz- 
ards of radium dial painting and in 
occupations affected by silicosis, for 
example. In both of these cases, the 
unhappy results and the wide pub- 





Daniel F. Hayes, safety engi- 
neer of the American Standards 
Association, acted as secretary 
of the ASA War Committee 
that prepared the new Ameri- 
can War Standard Safety Code 
for the Industrial Use of X- 
Rays, 254.1-1946. 











licity they received were due largely 
to the lack of complete recognition 
of the problems and to the fact that 
the industries involved had not vol- 
untarily adopted uniform protective 
measures. 

The first part of the code, on gen- 
eral protection, was developed by 
the War Committee as rapidly as 
possible for the use of war indus- 
tries. The other five parts deal with 


By Daniel F. Hayes 


the use and storage of radium in the 
field of industrial radiography, meth- 
ods and materials of x-ray protec: 
tion, specific applications for 400 kv 
and lower, protection for voltages of 
one and two million, and electrical 
protection. It is believed by many 
that the new code will go a long way 
toward eliminating the hazards in- 
herent in the common routine use of 
x-rays and radium equipment, and 
in avoiding a duplication of situa- 
tions similar to those just mentioned. 

In the preparation of the code a 
great deal of data had to be gathered 
together. Some of these data were 
already available, but it was also 
necessary to develop some other im- 
portant information by research. In 
carrying out this research, from 
which recommendations for the safe 
use of 1-million and 2-million volt 
installations were made, conditions 
of industrial use were simulated in 
the laboratories of the General Elec- 
tric Company. George Singer, chair- 
man of the committee; C. B. Braes- 
trup. Department of Hospitals, City 
of New York; Dr H. O. Wyckoff. Na- 
tional Bureau of Standards; and Dr 
E. E. Charlton, General Electric 
Company, conducted experiments 
which formed the basis for the in- 
tensities and qualities of radiation 
around the zero degree beam. These 
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yalues appear in polar plots pre- 
pared by Dr Charlton especially for 
the new code. Many hours of labora- 
tory work were also expended in the 
X-Ray Section of the National Bu- 
yeau of Standards. 

Among the interesting compila- 
tions of existing data is a three-way 
nomograph prepared by Dr G. Failla 
of Columbia University, from which 
the relationship of amounts of ra- 
dium, distances from the radium, 
and lead thicknesses to obtain the 
permissible dose of gamma radia- 
tion may be obtained. 

The resulting safety code is a re- 
cently published 60-page document 
which, in its final form, goes far be- 
yond the 4-page draft worked out in 
the committee's first meeting. 

Soon after the first meeting it be- 
came apparent that, while an emer- 
gency code for many war industries 
using X-rays was needed, something 
more than a few fundamental regu- 
lations would be necessary. One of 
the first provisions of the original 
working draft was the establishment 
of a safe limit of exposure to x-rays 
and radium. Two-tenths of a roent- 
gen had been adopted by the Inter- 
national Commission on X-Rays, but 
National Bureau of Standards Hand- 
book H20, which was a_ pioneer 
code for use in medical application. 
had adopted 0.1 roentgen. Even 
though this value had been found 
useful in medical application, there 
was much fundamental debate. 

While 0.1 r had not resulted in 
any serious injuries where it had 
been adhered to as a maximum dos- 
age, there was some feeling that at 
the higher voltages this value might 
still be too high. The objections were 
resolved in the committee, however, 
by careful consideration of all of the 
protective features needed, and the 
data presented in the code on high 
voltages are the result. 

After resolution of the problems 
created by questions relating to the 
dosage rate, the work went forward 
rapidly and Part I was completed in 
May 1945. Even while Part I was in 
progress, work on the later parts re- 
lating to specific problems was going 
forward under the subcommittees. 
Mr Zimmer’s statement, which was 
made as a result of a study by R. P. 
Blake, senior safety engineer, Divi- 
sion of Labor Standards, U. S. De- 
partment of Labor, and J. A. Dickin- 
son, assistant chief of the Division of 
Codes and Specifications, National 
Bureau of Standards, has been amply 
confirmed. Up to this writing, 6000 
copies of the first part have been 
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sold, and even while the committee 
was still working on the standard and 
before it was ready for publication, 
frequent requests were received for 
permission to use the committee’s 
material, 

A most notable fact in the work of 
the committee has been the ability of 
the members to meet on highly con- 
troversial problems. The work was 
also expedited, to some extent, by the 


knowledge which some of the mem- 
bers had of the atomic research 
which was going on, and their ap- 
preciation of the tremendous prob- 
lems in radiation protection which 
were coming up in the work of the 
Manhattan Engineer Project. Re- 
view of the actions taken by the com- 
mittee during development of the 
standard brought out fundamental 
and frequently violent differences of 





ments. They are: 


E. C. Barnes, Westinghouse Electric 
Corporation 

Capt C. F. Behrens, Bureau of Medicine 
and Surgery, U. S. Navy (Comdr E. 
C. Aulls, Alternate) 

R. P. Blake, Division of Labor Stand- 
ards, U. S. Department of Labor 

C. B. Braestrup, Department of Hos- 
pitals, City of New York 

Bureau of Ships, Code 350, U. S. Navy 

Dr E. E. Charlton, General Electric 
Company 

M. B. Evans, Jr, American Industrial 
Radium and X-Ray Society, Inc 

Dr G. Failla, Radiological Research 
Laboratory, Columbia University 

Dr Albert S. Gray, State Department 
of Health, Connecticut 

A. Kidd, The M. W. Kellogg Company 

Leo C. Kotraschek, Picker X-Ray Cor- 
poration (G. B. Myers, Alternate) 

Dr H. H. Lester, Laboratory, Watertown 
Arsenal 

Dr Earl F. Lutz, General Motors Cor- 
poration 

Capt John W. Meigs, Army Industrial 
Hygiene Laboratory (Lt Col W. L. 
Cook, Alternate) 

Dr R. R. Newell, Department of Roent- 
genology and Radium Therapy, Stan- 
ford University School of Medicine 


protection. 


Association at $1.50. 





Members of the ASA War Committee on the Safety Code for Indus- 
trial Use of X-Rays, Z54, incluced experts in the use of x-rays for 
industrial purposes, medical experts thoroughly familiar with the effect 
of x-rays on the human body, scientists well versed in new develop- 
ments in radiology, representatives of manufacturers of x-ray equip- 
ment, representatives of the Army and Navy, and of state health depart- 


George Singer, National Bureau of Standards, U.S. Department of 
Commerce, Chairman 


Dr Eugene P. Pendergrass, Department 


Other experts in special fields were members of the subcommittees 
that worked on individual parts of the standard. These men were re- 
cruited from laboratories and plants of some of the committee members. 

Part I is a general section on the installation, operation, use, and 
maintenance of industrial x-ray equipment. 
storage of radium in the field of industrial radiography; Part III 
covers the methods and materials of x-ray protection; Part IV, the 
specific applications for 400 kilovolts and lower; Part V, x-ray protec- 
tion for voltages of one and two million; and Part VI covers electrical 


Copies of the American War Standard Safety Code for the Industrial 
Use of X-Rays, Z54.1-1946, are available from the American Standards 


S. L. Newman, International Association 
of Machinists, AFL 

Dr S. J. Nilson, The Fidelity and Casu- 
alty Company of New York (M. J. 
Pitre, Alternate) 

E. W. Page, General Electric X-Ray 
Corporation 


of Radiology, University of Pennsyl- 
vania 

Dr George Pish, Airplane Division, 
Curtiss-Wright Corporation 

Dr Scott W. Smith, The Kelley-Koett 
Manufacturing Company 

George T. Taylor, Radium Chemical 
Company, Inc 

Lauriston S. Taylor, National Bureau 
of Standards 

Roger T. Waite, The Aetna Casualty 
and Surety Company 

J. L. Weatherwax, Department of Pub- 
lic Health, Philadelphia General Hos- 
pital 

W. M. Wiesenberg, Ordnance Depart- 
ment, War Department 

Dr C. R. Williams, Liberty Mutual In- 
surance Company 

Dr Francis C. Wood, Pathological De- 
partment, St. Luke’s Hospital 

D. F. Hayes, ASA staff, Secretary 


Part II covers the use and 
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Taking an x-ray picture of a circumferential weld—For this purpose 
the nose or anode of the tube is inserted into a cylindrical unit in 
this up-to-the-minute million-volt x-ray unit. 


Photo Courtesy General Electric X-Ray Corp 
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(Inset)\—Replica of the first 
x-ray tube—1895. 


(Inset)—A modern air-cooled anode 
x-ray tube. 


Photo Courtesy Picker X-Ray Corp 


A 250-kilovolt x-ray unit mounted on a jib crane. 
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opinion. On one or two occasions 
members of the committee felt 
strongly enough on certain issues to 
rewrite the whole standard from their 
points of view. Yet, when these con. 
troversies were sufficiently discussed, 
complete unanimity was reached, 

Early in the project, the ASA See. 
tional Committee on Toxic Dusts and 
Gases, Z37, was consulted, in order 
to eliminate the possibility of dupli- 
cation of effort. This committee has 
done a great deal of work in setting 
maximum concentrations, and has a 
subcommittee dealing with the meas. 
urement of effects on the body of 
emanations from radium. The Sec. 
tional Committee on Toxic Dusts and 
Gases disclaimed jurisdiction on the 
basis that the development of the 
type of concentration dealt with in 
that committee is based on radium 
taken into the body by ingestion or 
absorption, and that the Committee 
on Industrial Use of X-Rays could 
deal more effectively with the effects 
on the body of emanations produced 
by x-rays or gamma rays. 

An interesting bit of etymology 
developed during the work, which 
will probably help to resolve the 
question of whether or not to capital- 
ize the “x” in x-ray. Some diction- 
aries use “X ray”, others “X-ray”, but 
the American Standard on Electrical 
Definitions, C42-1941, uses “x-ray”. 
It is believed that the dictionaries 
may eventually bow to the usage 
recommended in C42. This discus- 
sion among the experts on the com- 
mittee also revealed that the singular 
form, “x-ray”, should be used only 
as an adjective, but “x-rays”, the 
plural, is used as a noun, and fur- 
ther, that neither “x-ray” nor 
“x-rays” should be used as a verb. 

Circulation of the standard to 750 
users, manufacturers, regulatory 
bodies, and others interested brought 
many highly cooperative comments 
and, in many cases, companies of- 
fered their own safety programs for 
the information contained in them. 
From the comments received as a re- 
sult of this survey, it can also be con- 
cluded that this war standard will 
furnish an important educational 
medium, as well as providing the 
needed protective measures. It is 
expected that it will form a basis for 
the work of a peacetime sectional 
committee, which may, in the future, 
have to deal with x-rays produced at 
voltages of 5 million and 20 million, 
and perhaps even higher, and with 
numerous unforeseen developments 
in the application of physics in in- 
dustry. 
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New X-Ray Code to Protect Workers 


By 8. Dahlberg and R. P. Gleason 
in collaboration with S. J. Nilson, M.D. 


for the inspection, examination, 

and study of products, parts, and 
materials was brought to its highest 
plane of development and a previ- 
ously inconceivable range of appli- 
cation during the second World War. 
During this period, impressive in- 
creases in the x-ray tube voltages 
were made possible, culminating in 
the practical application of tubes 
operating at voltages up to 2 million. 
A fair indication of the part played 
by the industrial x-ray in the success- 
ful prosecution of the war may be 
found in the fact that, during the last 
months of the war, more x-ray film 
was used for the radiographic ex- 
amination of airplane parts alone 
than was used by the entire medical 
field in this country during the same 
period. 

This rapid increase in the utiliza- 
tion of x-rays and radium in war pro- 
duction and the numerous special 
equipments developed for industrial 
applications gave rise to an urgent 
need for additional safety standards. 
Users of the apparatus, their em- 
ployees, and their insurers became 
apprehensive of the possible results 
of thrusting this equipment into un- 
trained hands on a mass scale. Pub- 
lication by the American Standards 
Association of the American War 
Standard code for the industrial use 
of x-rays and radium is the answer 
to industry’s demand for a uniform 
standard of safety requirements for 
installing, operating, and maintain- 
ing industrial ‘x-rays and radium 
equipment. This standard has been 
developed thoroughly and with a 
complete alertness to all of the po- 
tential hazards of industrial x-rays. 
Its application to all such installa- 
tions and operations is, without com- 
promise, essential to the lives and 
welfare of all industrial x-ray and 
radium workers. 


Radiation and Electric Shock 
Potential Hazards in X-Ray Use 
Radiation and electric shock are 


the primary potential hazards in the 
use of x-ray equipment, with the 


Te use of the x-ray in industry 
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S. Dahlberg, Electrical Engi- 
neer, and R. P. Gleason, In- 
dustrial Hygienist, are in the 
Engineering Division of the 
Fidelity and Casualty Company 
of New York. They prepared 
this article, which emphasizes 
the importance of the new 
standard in assuring the safety 
of industrial x-ray and radium 
workers, in collaboration with 
Dr S. J. Nilson, of the Fidelity 
and Casualty Company. Dr 
Nilson was a member of the 
War Committee that prepared 
the standard. 











degree of exposure depending to a 
large extent upon equipment design 
and the method of operation. The 
trend in modern design is toward 
self-contained units, featuring com- 
plete enclosure of x-ray tube, trans- 
formers, and other high-voltage 
equipment which affords more defi- 
nite control of the shock hazard. 
Accessible non-current-carrying me- 
tallic parts, such as the metal cabinet 
and exterior parts of the controls can 
be effectively grounded; electric in- 
terlocks can be applied to prevent the 
operator or maintenance men from 
inadvertently coming in contact with 
electrically energized parts. The 
manufacturers also have made great 
strides in the incorporation of fea- 
tures designed to control the radia- 
tion hazard; there are, however, 
many industrial x-ray operations 
which do not lend themselves prac- 
ticably to “foolproof” control of 
radiation. 

The versatility of industrial x-ray 
applications is illustrated by their 
use in two such widely varied fields 
as automobile tire inspections, per- 
formed by the mechanic, and x-ray 
diffractions performed by the metal- 
lurgist, the chemist, or the physicist. 
By the former they are employed as 
an ordinary maintenance tool in the 
servicing of automobiles, by the lat- 


ter they are applied as a scientific 
instrument for the study of the sub- 


* microscopic structure of a wide range 


of substances. 

The use of the x-ray for the detec- 
tion by fluoroscopic methods of 
breaks, bruises, and imbedded for- 
eign objects, such as nails, wire, and 
glass in tires, demonstrates the ex- 
tent to which built-in protection can 
be afforded by far-sighted design. 

The inspection is made without 
removing the tires from the wheels, 
or the wheels from the vehicle. Elec- 
tric controls, the fluoroscopic view- 
ing hood, and devices to effect the 
rotation of the wheel and to mark de- 
fects on the tire are all behind a 
substantial protective barrier, and 
protective barriers are raised in front 
and rear of tire to protect others 
from scattered radiation. Only one 
operator is required for the entire 
operation, and the arrangement of 
controls is such that he is required to 
remain behind the protective barrier 
while the x-ray tube is in operation. 

The x-ray tube and transformer 
with all high-voltage parts are im- 
mersed in oil in a grounded metal 
container to protect the operator and 
others against the hazard of electric 
shock. 

The manufacturer has in this case 
incorporated safety features which, 
under normal operating conditions, 
are adequate to control the hazards 
encountered. From here on, the user 
is responsible for properly maintain- 
ing the unit and supervising its safe 
application throughout its useful 
life. 

Contrasted with the foregoing is 
the x-ray diffraction method of crys- 
tal analysis, which, as applied in re- 
cent years by a number of users, has 
become indispensable to modern in- 
dustry. In the hands of the metal- 
lurgist, the chemist, and the physi- 
cist, it is a practical instrument for 
the sub-microscopic exploration, 
identification, and control of many 
products and processes. 

Diffraction units are usually en- 
tirely self-contained and are there- 
fore readily adaptable to adequate 
protection against electric shock, but 
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An automatic switch (shown in the insert) 
protects the operator of this 150-kilovolt 


Courtesy North American Philips Company 





unit by cutting off the x-rays as soon as 
the lead-lined door is opened. Here the operator is inserting a large metal 


casting into the specimen chamber. 


The unit is used for the radiography 


and fluoroscopy of industrial parts to determine presence of flaws and voids. 


protection against radiation is more 
difficult in this case due to the nature 
of the operations. Special precau- 
tions must be taken against exposure 
to the’ intense primary beam, with 
automatic protection employed so far 
as practicably possible. The skill of 
the operator cannot be relied upon. 
There are many diffraction units in 
use today which offer inadequate 
protection and shielding against radi- 
ations. The American War Standard 
has made provision for adequate 
protection for persons engaged in 
x-ray diffraction work; in Part IV, 
section 4-2, the standard specifies de- 


+ 
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tailed instructions for x-ray tube 
housing and arrangement of shutter 
and collimating systems, as well as 
special rules for production work 
and instructions for radiation meas- 
urements. 

Another major application of the 
x-ray in industry is the examination 
of large castings, welded seams in 
pressure vessels, tanks, etc, in which 
the problem of protecting the work- 
ers in the vicinity, even those in ad- 
jacent buildings and occupancies, is 
of great concern because of the em- 
ployment of voltages up to one mil- 
lion in some cases. 





Some operations of this nature 
are carried on within rooms walled 
with lead or material of equivalent 
shielding power, with no persons re- 
quired or permitted within the room 
while the machine is energized. Mo- 
bile x-ray units are also employed to 
examine objects which cannot read- 
ily be moved; these units must be 
provided with adequate shielding to 
control scattered radiation while the 
operator may be protected by a lead- 
lined operating booth, with all other 
personnel cleared from the danger 
zone. Part III of the code covers 
general methods and materials for 
use in the construction and arrange- 
ment of protective barriers and en- 
closures. For example, section 3-5 of 
this part classifies tube housings 
with respect to the degree of pro- 
tection afforded as determined by the 
dosage rates of radiation at specified 
distances from the tube. Other sec- 
tions deal with structural details of 
protective shields and enclosures as 
well as protection for outside walls. 
The curves and tables developed by 
the committee which give thicknesses 
of protective materials required for 
primary protective barriers are in- 
valuable to the builder, the buyer, 
and the inspector of such installa- 
tions. 

Another application which must be 
considered seriously is the nonmed- 
ical irradiation of the human body 
for such purposes as_ precaution 
against theft and sabotage, with 
fluoroscopy of the feet in connec- 
tion with fitting shoes also falling 
within the category. 

Supervision and control of this 
type of x-ray, with rigid application 
of the code, is of the greatest im- 
portance, because here is encoun- 
tered direct irradiation of the body, 
and persons thus examined are com- 
pletely at the mercy of the skill and 
intelligence of the operator or the 
mechanical efficiency of such auto- 
matic controls as may be provided. 
Part IV, section 4-6, of the code has 
provided detailed requirements for 
the control of the potential hazards 
of nonmedical irradiations. 


The Problem of Radium 


In the spontaneous disintegration 
of radium, energy is liberated in the 
form of three distinct types of ema- 
nation known as alpha, beta, and 
gamma rays. Although the energy 
of alpha and beta rays is relatively 
great, their penetrating power is not 
great in comparison with the gamma 
rays. In the industrial application of 
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radium, the metal container or “cap- 
sule” is designed to absorb the alpha 
and beta rays but does not appre- 
ciably affect the gamma radiations. 
Except for the difference in wave- 
length, gamma rays are of the same 
eneral nature as x-rays. The capsule 
which contains the radium salt may 
thus be considered analogous to the 
x-ray tube as the source of radiation 
for industrial radiography. In fact 
x-ray tubes operating at sufficiently 
high voltage will reach the gamma- 
ray range of frequency. 

The gamma rays, being of shorter 
wavelength, possess greater pene- 
trating power. But because of its 
high cost, radium is usually em- 
ployed in very small quantities, and 
the volume or intensity of radiation 
achieved is low compared to that of 
our modern powerful x-ray tubes. 

The industrial use of radium is 
practically confined to nondestruc- 
tive testing by radiographic record- 
ing on photographic film. The time 
of exposure required for the gamma 
radiography of heavy metal thick- 
nesses is much greater than that for 
x-rays, often many hours or days. 
On the other hand it requires no 
other apparatus but the radium cap- 
sule, film, intensifying screen, and 
simple equipment for handling and 
mounting of the capsule. Due to the 
radial emanation from the capsule, 
radiographing of the entire circum- 
ference of circular-shaped objects, 
such as welded circumferential 
seams in boiler drums, pipe welds, 
pipe flanges, and similar parts, may 
be obtained on a single exposure by 
placing the capsule in the center of 
the object. 

While the principal potential haz- 
ards in x-ray installations are radia- 
tion and electric shock, the potential 
dangers involved in the use of ra- 
dium in the field of industrial radi- 
ography are radiation and radium 
poisoning, the latter resulting from 
introduction into the body of the 
radium substance by inhalation or 
ingestion. 

The gamma-ray emission in the 
decomposition of radium is contin- 
uous and the rate of emission cannot 
be altered by external means; i.e., 
it cannot be turned on and off at 
will as in the case of an x-ray tube. 
This characteristic necessitates dif- 
ferent procedures in application as 
compared to that of x-ray equip- 
ment. In manipulating the radium 
capsule in radiographic work, the 
radiation received by any part of 
the body depends largely on the 
distance from the radium to the part 
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exposed, on the amount of radium in 
the holder, and the time of exposure. 
Handling of the radium capsule in 
the process of industrial radiogra- 
phy must therefore be conducted in 
accordance with procedures which 
adequately protect the operators and 
others against the potential hazards 
of radiation. 

There is no danger of radium 
poisoning due to ingestion or inhala- 
tion of radium as used in industrial 
radiography unless the radium salt 
should be spilled by accident. As 
the radium capsule is a hermetically 
sealed metal container, the breath- 
ing of radon-contaminated air is pos- 
sible only in the case of an imper- 


fectly sealed or otherwise leaking 
capsule. The importance of properly 
constructed and maintained contain- 
ers and protective enclosures, to 
safeguard transportation and hand- 
ling, is evident. 

Part II of the industrial safety code 
covers safety standards for the use, 
handling, and storage of radium in 
industrial radiography. Require- 
ments for remaining within the 
daily permissible dose of radiation 
while transporting or handling the 
radium are stipulated in the code, in- 
cluding a chart the use of which is 
explained in section 2-6. This chart 
permits the determination of the 
lead thickness required in a protec- 


Checking food by means of fluoroscopy for the presence of foreign matter 
is common — in many organizations today. Insert shows a fluoroscopic 
i 


picture of 





ced carrots. Heavy dark spots show presence of foreign matter. 
Below, candy packed in cartons is inspected 
by fluoroscopic x-ray. 
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tion barrier for different amounts of 
radium and for different distances 
between the radium and the persons 
to be protected. Section 2-7 deals with 
the container and holder; their con- 
struction, means for handling, trans- 
portation, and storage requirements. 
Code regulations with respect to the 
handling of radium in the inspection 
work and testing for radon leakage 
is contained in section 2-8. Safety 
requirements with respect to the con- 
trol of personnel as well as health 
provisions in the industrial use of 
radium are set down in sections 2-9 


and 2-10. 








Although original _ installations 
employing x-rays or radium may 
measure up completely to standard 
requirements, only part of the re- 
sponsibility for the safety of all 
persons concerned has been met. 


Periodic Inspections Essential 
for Adequate Protection 


Existing installations may undergo 
changes in operating technique, new 
equipment may be substituted for 
older apparatus, wear or abuse may 
affect the efficiency of protective ma- 
terials, and interlocks may become 


Biophysical Factors in 


By Dr G. Failla 


One of the country's outstanding authorities describes how the 
human body is affected by x-rays, and some of the potential haz- 


ards against which the new standard is intended to protect workers. 


jurious to the human _ body. 
Many of the early pioneers were 
crippled or died from overexposure 
to them. Through these unfortunate 
experiences and with better knowl- 
edge of the biological effects of 
x-rays, we know now what precau- 
tions must be taken to insure safety. 
In rare instances people expose 
themselves to danger in a spirit of 
bravado. In most cases, however, it 
is chiefly a matter of ignorance or 
superficial knowledge. Thus, know- 
ing that lead is used to construct pro- 
tective barriers, many people feel 
safe behind a lead screen, irrespec- 
tive of the thickness of the lead and 
the geometric arrangement of the 
screen. Actually, the lead barrier 
may have to be several inches thick 
(in the case of 2-million volt x-rays) 
and even then it may not afford suf- 
ficient protection if radiation scat- 
tered by objects in the path of the 
beam, or by walls, can reach the in- 
dividual behind the barrier. To in- 
sure safety, every x-ray worker 
should impose upon himself the fol- 
lowing restriction: When the x-ray 
machine is in operation, he should 
stay only in regions that have been 
declared safe by a competent expert. 
The worker should never assume that 


[ is well known that x-rays are in- 
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he knows enough about the subject 


to decide for himself what regions 
are safe. Nor should he assume that 
because he stayed in a questionable 
region once or a number of times 
without apparent injury, that he can 
continue to do so indefinitely. To 
appreciate the importance of this 
point, it is necessary to know the 
insidious nature of radiation hazard. 





Dr G. Failla, of the Depart- 
ment of Radiology, Columbia 
University, is a member of the 
ASA War Committee on Safety 
Code for the Industrial Use of 
X-Rays, Z54. 











One type of biological effect pro- 
duced by radiation, with which every- 
one is familiar, is a sunburn. Ultra- 
violet rays in sunlight penetrate only 
the superficial layers of the human 
skin and the redness of the skin— 
“erythema”—is a subsequent mani- 
festation of cellular damage initiated 
in these layers at the time of expo- 
sure. A similar skin reaction may be 
produced by exposure to x-rays}. 


* The mechanism of cell injury is not the 
same in the two cases. 


inoperative. All through the life and 
use of the equipment, periodic jn. 
spections of protective devices and 


rechecking of radiation hazards 
must be carried out by qualified 
persons in accordance with ade. 
quately outlined requirements as set 
down in the American War Stan. 
dard. 

The use of x-ray and radium in 
industry presents potential hazards 
of the greatest concern; these po- 
tential hazards can be controlled by 
the application of the code, which 
charts clearly the only course to 
complete and certain safety. 





X-Ray Use 


However, there are two important 
differences: 


(1) Since x-rays in general are 
much more penetrating than ultra- 
violet light, cellular damage is not 
limited to the skin and may involve 
all tissues traversed by the rays. Ob- 
viously the injury in this case may be 
very serious. 


(2) The manifestation of cell 
damage (erythema, pain, or tissue 
breakdown) occurs much later than 
in the case of ultraviolet light. Fol- 
lowing a moderate exposure to 
X-rays, one may not be aware that 
anything is wrong for a period of 
three or even four weeks. At this 
time the skin gradually gets red, fol- 
lowed by tanning that may persist 
for months. It is important to note 
that this “latent” period between ex- 
posure and manifestation of injury is 
shorter the larger the dose of x-rays 
received by the tissue. Thus if the 
exposed region feels warm and the 
skin over it becomes red within a few 
days following the exposure, a seri- 
ous injury will certainly develop in 
due course. Depending on the dose 
received by the exposed region, the 
volume and kind of tissue involved, 
spontaneous healing may or may not 
occur. At any rate, with a dose that 
causes these early symptoms, the 
healing process is always slow an 
tissue recovery is never complete. 
In other words, while the wound may 
heal, a certain degree of damage re- 
mains permanently. When the dose 
is sufficiently large, there is consid- 
erable sloughing of tissue and surg- 
ical intervention becomes necessary. 
Usually, in such cases, there is very 
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severe pain and the patient is in- 
capacitated for months, if not for 
life. 

In the foregoing it has been as- 
sumed tacitly that the overexposure 
takes place at one time and is local- 
ized to a relatively small region of 
the body, e.g., the hand. If the whole 
body is exposed to _ penetrating 
x-rays, a dose that is insufficient to 

roduce a skin erythema may cause 
death within a few months. 

When the same region is exposed 
to x-rays repeatedly, the problem be- 
comes much more complex. In gen- 
eral, a larger total dose of radiation 
is necessary to produce a given de- 
gree of tissue damage when the ex- 
posure occurs continuously or inter- 
mittently over a considerable period 
of time than when it occurs at one 
sitting. This brings out the existence 
of a tissue recovery process that tends 
to repair the damage caused by the 
radiation. The recovery process is 
not the same for all tissues, all effects 
of radiation, and all intervals and 
rates of exposure. For the purpose 
at hand, the discussion may well be 
limited to the case of daily exposure 
to low intensities of radiation for a 
period of years. The exposure may 
occur over a small region of the 
body such as the hands, or over the 
whole body. 

When the daily dose is small, there 
is no perceptible change in the ap- 
pearance of the hands for months or 
even years. In time, however, the 
skin becomes somewhat dry and in- 
elastic. The nails become brittle and 
striated. Wartlike processes appear 
here and there, which become pain- 
ful or annoying. The injury is too 
slight to cause any appreciable dis- 
comfort or disability. Nevertheless it 
should be avoided whenever pos- 
sible because of what may happen 
later. Certainly at this stage further 
exposure should be stopped. The 
great danger here is that skin cancer 
is apt to develop many years later. It 
should be noted that cancer is not the 
inevitable sequel of radiation in- 
jury. Many workers with badly dam- 
aged skin have not developed can- 
cers, but many others have, and there 
is no doubt whatever that radiation 
damage favors the formation of can- 
cer. The latter statement applies 
with more force to cases of severe 
local damage caused by a single 
overexposure, or a number of ex- 
posures to high intensities of hard 
X-rays, resulting in tissue breakdown 
that cannot heal spontaneously. (In 
such cases it is important not to wait 
too long before resorting to surgery.) 
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It should be noted that in general the 
more severe the initial injury is the 
earlier will cancer appear. The in- 
terval, however, may be as long as 
25 years. 

From the foregoing it is evident 
that protection against local over- 
exposure must be based on the pre- 
vention of tissue changes that favor 
the formation of cancer at any sub- 
sequent time. This is a much stricter 
criterion than that of preventing di- 
rect injury by x-rays. Furthermore, 
under the very different conditions in 
which local exposure may occur and 
the wide divergence in individual 
susceptibility to radiation and can- 
cer, it is impossible to predict the 
maximum safe dose in any particular 


hands of an x-ray worker and to skin 
damage. The injury may never be 
marked or even perceptible, but sub- 
sequent accidental overexposure of 
the same part may prove dangerous, 
when in the absence of previous tissue 
damage it might have been harmless. 
It is well to bear in mind that nor- 
mally living tissues do not acquire 
immunity to radiation, but on the con- 
trary tend to become devitalized. Ac- 
cordingly, the less accumulated ra- 
diation damage there is in a tissue 
at the time of a sudden overexposure, 
the better. 

Since it is permissible to expose 
the whole body to 0.1 r per day, it 
follows that this applies also to local 
exposure of any region of the body. 





How one manufacturer warns that the American Standard Safety 
Code should be used to assure safe operation of his equipment 


case, or even in the average case. Ac- 
cordingly, the aim should always be 
prevention of exposure. 

It is well known that x-rays are 
used extensively in medical practice. 
Many thousands of people are ex- 
posed locally each year for diagnos- 
tic purposes. In radiography the 
skin dose received by a patient in one 
exposure is of the order of a few 
roentgens at the most, but in a fluoro- 
scopic examination it may reach 100 
r. Such doses are generally con- 
sidered to be harmless. Knowledge 
of this fact may lead to carelessness 
on the part of x-ray workers. It is 
most important to note that the diag- 
nostic exposure, over the same skin 
area, occurs only once or a limited 
number of times in a lifetime. Re- 
laxation of protective rules on the 
ground that “a certain amount of 
radiation does no harm”, inevitably 
leads to repeated exposure of the 


Actually the tolerance dosage rate 
for local exposure (e.g., the hands) 
is higher than 0.1 r per day, even 
according to the stringent criterion of 
subsequent development of cancer. 
However, in the absence of definite 
knowledge of the upper limit and in 
view of the foregoing, it is desirable 
to maintain the dosage rate for local 
exposure in the range of 0.1 r per 
day, whenever practicable. 

When the whole body, or a large 
part thereof, is exposed to x-rays the 
situation is quite different, not only 
because of the much greater mass of 
tissue that can be damaged, but also 
because certain vital organs are more 
“radiosensitive’ than others. The 
rate of recovery from radiation in- 
jury is also different for different 
tissues. Consequently, death from 
overexposure of the whole body may 
result through different reactions 
which depend on many factors and 
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in particular on the dose and the 
time interval during which it is re- 
ceived by the body. It has already 
been mentioned (indirectly) that the 
whole body dose of hard x-rays ad- 
ministered at one time, necessary to 
cause death within a few months, is 
lower than that required to produce 
readily visible skin changes. For- 
tunately, under the conditions exist- 
ing in practice, it is extremely im- 
probable that anyone would receive 
such an exposure. On the other hand, 
some modern high-voltage machines 
are so powerful that a person in the 
path of the useful beam could receive 
a lethal dose in a matter of minutes. 


Exposure Over Long Period 
Injures Blood-Forming Organs 


In practice the most important case 
is that of intermittent exposure (e.g., 
daily) over a period of years. Here 
the controlling factor is injury to the 
blood-forming organs. The first 
readily observable manifestation of 
such injury is a decrease in the num- 
ber of white ‘cells per cubic milli- 
meter of blood. There are, also, cer- 
tain abnormalities in the relative 
numbers and morphological appear- 
ance of the different types of white 
blood corpuscles.2 The white count 
(in fact the complete blood count) 
varies considerably within normal 
limits from individual to individual 
and in the same person from time to 
time. This normal variability re- 
duces the sensitivity of the method 
as a detector of radiation injury to 
the blood-forming organs. Further- 
more, changes in blood count similar 
to those produced by x-rays may re- 
sult from diseases and other causes— 
a conspicuous example of the latter 
being the use of sulfa drugs. Never- 
theless, when blood counts are made 
under proper conditions and at fre- 
quent intervals, they provide valu- 
able information to the physician in 
charge of the health program con- 
cerning x-ray workers. 

It is well to remember that sig- 
nificant changes in blood count need 
not be expected unless the daily dose 
is considerably in excess of 0.1 roent- 
gen. Or, correspondingly, absence of 


*These are “lumped” together in the 
ordinary white blood count. It is for this 
reason that when blood counts are taken as 
a guide to x-ray protection, a complete 
blood count is required. The different 
types of white cell are then counted sepa- 
rately and are usually expressed in per- 
centage of the total white count. 
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Courtesy North American Philips Co 


A film-type x-ray diffraction unit. The peg is adjusting the slits through 
which the x-ray beam passes. To the lett of the operator's hand is the low- 
angle scatter camera. Three other types of units are shown on top of the 


unit proper. 


significant changes in blood count 
does not indicate that past-exposure 
has not been above the permissible 
limit of 0.1 r per day. It does show, 
of course, that no perceptible func- 
tional damage of the blood-forming 
organs has occurred. In _ practice, 
chief reliance should be placed on 
maintaining the dosage rate below 
0.1 r per day. Periodic blood counts 
are intended to detect actual radia- 
tion damage (produced by accidental 
or unknown overexposure) early 


*It is obvious that the same lack of 
“sensitivity” must exist no matter what 
index of radiation injury is used, inas- 
much as the permissible dosage rate is set 
purposely at a low enough value to prevent 
injury. 





enough to 
fatal injury. 

As in the case of local exposure, 
the object is to protect workers from 
the possible ultimate effects of radia- 
tion in the course of time. Here, 
again, the cancer hazard is the con- 
trolling factor. The most probable 
type of cancer in this case is leuk- 
emia, a disease of the blood-forming 
organs. While overexposure of the 
whole body to radiation at first low- 
ers the white count, when leukemia 
develops the situation is reversed and 
the white count may be many times 
larger than the normal value. At 
present there is no cure for leukemia. 
It is important to note that this dis- 
ease occurs spontaneously in man. 


prevent permanent or 
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In the past, some persons who have 
worked with ionizing radiations for 
many years have developed leukemia, 
but the number has been too small, 
and the conditions of exposure too 
uncertain, to establish a definite cor- 
relation. Laboratory experiments (in 
which large doses can be used and 
conditions can be controlled) show 
that the incidence of leukemia in 
susceptible animals (that is, suscep- 
tible to the disease) is increased by 
exposure to x-rays. The same gen- 
eral conclusion must apply to man, 
but a quantitative relationship be- 
tween cause and effect is lacking. 
For one thing, the “cause” involves 
too many variable factors: total dose, 
dosage rate, time intervals, etc. At 
the present time it is generally ac- 
cepted that exposure of the body to 
x-rays at the rate of 0.1 r per day 
does not increase the incidence of 
leukemia in man. 

The development of leukemia is 
not the only potential danger at- 
tendant to continued exposure of the 
whole body to radiation. Some indi- 
viduals who, perhaps, are not sus- 
ceptible to this disease are affected 
differently and may die of anemia. 
The organs that produce the red 
blood corpuscles are not very sensi- 
tive to radiation. It is probable that 
x-ray workers who have died of 
anemia received large doses of radia- 
tion over a long period of time, and 
that the anemia was the final mani- 
festation of direct or indirect injury 





to the blood-forming organs. At any 
rate the leukemia criterion is stricter 
than that which might be set up on 
the anemia basis. 

It is obvious that in order to injure 
the blood-forming organs, x-rays 
must be sufficiently penetrating to 
reach them. Accordingly, for the 
same amount of radiation reaching 
the surface of the body, high-voltage 
X-rays are more dangerous in this 
respect. Conversely, with a_ safe 
amount reaching the blood-forming 
organs, low-voltage x-rays may dam- 
age the skin. This is important to 
remember in connection with blood 
counts, which can be _ influenced 
directly only by the radiation reach- 
ing the blood-forming organs. In the 
case of very low-voltage x-rays, blood 
counts are of no value as a guide 
to protection. 

One additional effect of radiation 
deserves mention in this brief review 
—sterilization. Both men and women 
may be sterilized by overexposure to 
x-rays. The induced sterility may be 
temporary or permanent. Local over- 
exposure of the gonads is not apt to 
occur in practice. Also, barring acci- 
dents or gross negligence, no one is 
apt to receive a sterilizing dose at 
one time. Therefore, the problem 
comes up really in connection with 
continued exposure of the whole 
body. The practical question in this 
case is whether sterilization may oc- 
cur when the accumulated body ex- 
posure has not been large enough to 





Photo Courtesy General Electric X-Ray Corp 


Use of x-rays checks on the decalcification of the bones of rats in 
experiments to determine the Vitamin D content of food and drugs 
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cause detectable changes in the 
blood count. The problem involves 
more than the relative radiosensi- 
tivity of gonads and blood-forming 
organs. Thus, for example, the testes 
may well receive considerably more 
radiation than the blood-forming 
organs, when the x-rays are of “medi- 
um” hardness. The question, there- 
fore, cannot be answered categori- 
cally, but it may be stated that, 
under the conditions usually encoun- 
tered in practice, sterilization without 
detectable blood changes‘, is very im- 
probable. Exposure at the rate of 
0.1 r per day does not cause sterility. 

Overexposure to x-rays is more 
apt to produce permanent sterility 
in women than in men. On the 
other hand, radiation injury to the 
ovaries becomes apparent through 
disturbances of the menstrual cycle, 
whereas in men there is no warning 
sign whatever. Virility is not af: 
fected even by body doses that pro- 
duce marked blood changes. 


Permissible Daily Dose 
Protects Temporary Workers 


At this point it may be well to 
place in proper perspective the pro- 
tective measures generally advocated. 
The permissible daily dose (0.1 r) 
for whole body exposure to x-rays 
has been set at a value sufficiently 
low to prevent radiation injury or 
subsequent pathological changes at- 
tributable thereto, over a long period 
of time. What safety factor is in- 
volved in this is not known. Cer- 
tainly it is reasonably large in the 
case of temporary x-ray workers, but 
it must get smaller as the period of 
employment increases. Since an tn- 
dividual cannot be sure how long he 
may work with x-rays, there should 
never be a relaxation of safety rules 
on the basis of temporary employ- 
ment. 


Frequent Blood Counts Not Enough 
To Assure Protection 


“Biological monitoring” of whole 
body exposure to x-rays by taking 
frequent blood counts is not sensitive 
enough, even under the best condi- 
tions, to insure that the dosage rate 
has not exceeded 0.1 r per day. 
Periodic blood counts are intended 
to detect early injury to the blood- 
forming organs caused by exposure 
at a higher rate than 0.1 r per day, 
through carelessness, accident, or 
otherwise. Photographic film moni- 
‘This presupposes that complete blood 
counts are taken at reasonable intervals. 
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toring, properly carried out, is sufh- 
ciently sensitive to serve as control 
of dosage rate below the permissible 
limit. Monitoring by means of suit- 
able ionization chambers constantly 
carried by the workers serves the 
same purpose. 

Direct radiation injury of a body 
tissue or organ can occur only when 
a sufficient amount of radiation 
reaches it. When the whole body is 
exposed to x-rays, the sum total of 
all possible biological effects (in- 
cluding indirect ones) depends, 
therefore, on the spatial distribution 
of radiation in the body. This in 
turn depends on the quality of the 
radiation and on geometric factors; 


e.g., the target-to-body distance. Such 
considerations are in order, and in- 
deed essential, for the proper inter- 
pretation of clinical symptoms. 
However, it is impractical, if not im- 
impossible, to take into account the 
distribution of radiation in the body 
in the specification of the permissible 
daily dose for continued whole body 
exposure. It is just as well, there- 
fore, to adopt a single value (0.1 r 
per day) based on the distribution of 


radiation in the body that may be - 


encountered ordinarily in practice. 
For the sake of additional simpli- 
fication and definiteness the permissi- 
ble daily dose refers to measurements 
made “in air’, that is, without the 


presence of the human body but at a 
point in the radiation field cores. 
ponding to the region of the worker’s 
skin closest to the source. With or. 
dinary x-rays originating from one 
source, the dose actually received by 
the skin is somewhat higher than that 
measured in air. The dose reaching 
any considerable depth in the body 
is always lower than the skin dose. 
However, in the case of the newer 
generators producing x-rays of many 
millions of volts, the dose received 
by internal organs may be much 
larger than the skin dose. Great care 
must be exercised, particularly since 
measurements of such x-rays in 
roentgens have not been standardized. 





Scientific Data Used in Standard 


By C. B. Braestrup 


Fundamental research on the hazards of industrial radiation was carried 
on for the benefit of the ASA War Committee on Safety Code for the Indus- 
trial Use of X-Rays in the laboratories of the National Bureau of Standards 
and at the Department of Hospitals, New York. In this article, C. B. 
Braestrup, of the New York Department of Hospitals, member of the ASA 
War Committee, tells how the committee used the data collected in arriving 
at some of its conclusions. 


sion has resulted in vastly 

increased use of x-rays and ra- 
dium in the examination of mate- 
rials and manufactured products. 
Today these applications of roentgen 
and gamma rays have reached a 
volume equal to that of medical 
radiology, and the exposure of a 
thousand films a day is not unusual 
for an industrial equipment. 


In order to avoid a repetition of 
the injuries suffered by the pioneers 
of medical radiology, it is essential 
that the industrial users be thor- 
oughly acquainted with the detri- 
mental effects of radiation. At the 
same time they should have suffi- 
cient understanding of the protection 
problem to realize that with proper 
safeguards their work does not en- 
tail greater hazards than occur in 
other fields. These safeguards con- 
sist essentially in reducing the un- 
wanted, or stray, radiation to a 
negligible amount, thereby prevent- 
ing superficial injuries to the skin 
and hair as well as harmful systemic 


ee present industrial expan- 


Reprinted with permission from Radiology, 
Vol 43, No. 3, September 1944 
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changes, particularly in the blood 
and genetic cells. 

On the basis of experiences 
gained over a period of years in 
medical, radiology, it was estimated 
that a person may be exposed with- 
out danger to 0.2 roentgen per day 
(or 10° roentgens per second). This 
amount of radiation was adopted as 
the daily tolerance dose by the 
International X-Ray and Radium 
Protection Commission at the Inter- 
national Congress of Radiology, 
September 1937. This amount, how- 
ever, does not allow for the special 
conditions of industrial radiology 
or for possible genetic effects ne- 
cessitating a greater margin of 
safety. The value of 10° per second 
is based upon a 35-hour week, while 
today this may be exceeded in 
actual industria] operations. Fur- 
thermore, the wider beams of radia- 
tion and higher voltages frequently 
used industrially increase the vol- 
ume dose, that is, the total amount 
of radiant energy absorbed by the 
body. Geneticists [5] have advocated 


Note: References in brackets are to the 
documents listed under “References”, page 
120. 


that the tolerance dose be reduced 
to 0.02 roentgen per day, or less, to 
avoid possible damage to future gen- 
erations due to the cumulative effects 
of radiation on the gonads. Yet that 
point of view is not supported by 
the fact that the human race has 
been exposed for ages, at the rate 
of about 1 million roentgens per day 
(24 hours), to cosmic rays and ra- 
diation from radioactive materials 
present in the earth. This question, 
therefore, is by no means settled 
and, until more experimental and 
clinical evidence is available both 
on the genetic and the volume dose 
effects, it may be well to apply a 
factor of safety according to the 
voltage used, the size of the field, 
and the type of person to be pro- 
tected. Obviously, better shielding 
should be provided for x-ray and 
radium workers than for persons 
only infrequently exposed to radia- 
tion. 

This report is a summary of the 
writer’s experiences gained from ra- 
diation-protection surveys of indus- 
trial installations using voltages 
from 30 up to 1000 kilovolts and 
gamma rays. The instruments used 
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in these measurements were similar 
to those previously described [4| 
and included ionization chambers 
with air volumes up to 6000 cubic 
centimeters as well as Geiger-Miiller 
counters. 


Protection Against Direct Radiation 


Stray radiation may be reduced 
materially by enclosing the x-ray 
tube in a so-called rayproof housing 
provided with a small 
aperture practically 
limiting the primary 
rays to the useful 
beam. The protective 
qualities of such en- 
closures have been dis- 
cussed in our earlier 
papers [3, 4]. It was 
found that the stray 
radiation from protec- 
tive tube holders gen- 
erally is less than 1.0 
roentgen per hour at 
a target distance of 1 
meter and with the 
x-ray tube operating at 
its maximum continu- 
ous rating. This is am- | 
ple protection where © 
additional shielding is % 
provided in the walls 
of the x-ray room but MA) 
still insufficient to per- "ZA 
mit manipulation of , — 
the tube enclosure 
while the tube is en- 
ergized even if the 
aperture is closed by 
means of a shutter. 

Further protection 
must be provided , 
against that part of .% 
the useful beam not 
absorbed by the obiect 
and against the second- 
ary rays emitted by 
any materia] exposed - 
to radiation. The 
amount of protection needed will 
depend mainly upon the tube volt- 
age used, the milliampere-minutes of 
exposure, and the distance to the 
x-ray tube target. As the dose varies 
inversely as the square of the dis- 
tance, this last factor has a far 
greater significance than is gen- 
erally realized. Of the various 
materials suitable as barriers to the 
rays, lead is generally the most 
economical, although concrete [10] 
may be used to advantage for 
higher voltages or where it already 
is part of the building construction, 
as in floors and ceilings. The recom- 
mendations of the International 
Commission on X-Ray and Radium 
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Protection are given for different 
x-ray tube voltages, without taking 
into account the milliamperage, tar- 
get distance, and exposure time used 
industrially. Compliance with these 
rules has given a high factor of 
safety for medical applications. Bet- 
ter protection, however, and greater 
economy may be attained for indus- 
trial installations by considering all 
the factors affecting the thickness of 





Courtesy General Electric X-Ray Corp 


This powerful 2,000,000-volt x-ray in- 
stallation, used for the inspection of 
huge bombs and shells, may also be 
used in experimental radiography 
and in mass production x-ray work. 


lead required for adequate protection. 

In Fig. 1 is shown the relation- 
ship between the required lead 
thicknesses and target distances for 
various voltages, assuming the x-ray 
tube is operating at 10 milliamperes 
for 50 hours per week, and a maxi- 
mum permissible daily dose of 0.1 
roentgen as recommended by the Na- 
tional Bureau of Standards Hand- 


book H20. This value has been 
adopted by the ASA War Committee 
in the newly approved American 
War Standard Safety Code for the 
Industrial Use of X-Rays. In the lat- 
ter, which includes tables for lead 
and concrete thicknesses, the data in 
Fig. 1 was used to prepare the values 
given therein. In computing the lead 
equivalents given in tables presented 
in the new safety code for x-rays, 
_ the values developed 
by the National Bu- 
reau. of Standards 
were also used. Data 
are not at present 
available for values of 
lead and concrete re- 
quired for protection 
between voltages of 
250 kilovolt peak and 
1000 kilovolt peak. 
Fig. 1 indicates graph- 
ically the results of 
our absorption meas- 
urements made _ on 
equipment commonly 
used industrially. The 
values for 125 kilo- 
volts and less were ob- 
tained with x-ray tubes 
having an inherent fil- 
tration equivalent to 
0.5 millimeter alumi- 
num and energized by 


half-wave two - valve 
generators. The self- 
contained half - wave 


type of equipment with 
an inherent filtration 
of about 3 millimeters 
aluminum was used at 
the higher voltages. 
This chart assumes an 
average exposure of 
5000 milliampere-min- 
utes a day, which is 
generally the maxi- 
mum _ with present 
x-ray tubes for one 
shift, and considerably above the 
exposure used with any of the tubes 
examined. 

It should be noted that even a 
marked change in the milliampere- 
minutes does not alter materially the 
lead protection required. For in- 
stance, doubling the exposure at 100 
kilovolts increases the lead thickness 
only 0.2 millimeter and at 200 
kilovolts only 0.4 millimeter. This 
is illustrated in Fig. 2, where the 
data are given for different daily 
exposures expressed in milliampere- 
minutes or milliamperes for continu- 
ous operation. This chart, too, is 
based on a daily tolerance dose of 
0.1 roentgen but may be used for 
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any other value merely by multi- 
plying the milliampere-minutes used 
by the desired factor of safety. 


How to Find the Required 
Lead Thickness 


The required lead thickness is ob- 
tained by drawing a horizontal line 
through the intersection of the two 
diagonal lines representing the tar- 
get distance and the daily exposure 
used. The vertical projection of the 
intersection of this horizontal line 
with the curve for the applied volt- 
ages will then indicate the required 
lead thickness. 


EXAMPLE: An x-ray tube is operat- 
ing 8.3 hours a day at 
200 kilovolts and 5 milli- 
amperes. What lead thick- 
ness is required at a tar- 
get distance of 5 meters? 
ANSWER: Since 8.3 x 
60 x 5 == 2500 milliam- 
pere-minutes, follow the 

; horizontal line from the 

intersection of the 5-meter 
and the 2500-milliam- 
pere-minute lines till it 
crosses the 200-kilovolt 
curve; then follow the 
vertical line to 3.0 milli- 
meters lead, which is the 
thickness required. 

In planning industrial protection, 
it is advisable to assume that the 
x-ray tube is operating at its maxi- 
mum continuous rating. Experience 
has shown that most installations 
eventually operate at much higher 
outputs than originally planned. 
Where the personnel are exposed to 
radiaticn from several x-ray tubes 
operating simultaneously, the lead 
shielding must be increased accord- 
ingly. If the tubes operate at the 
same voltage, the shielding for each 
must be calculated for the total 
exposure of all the tubes. 

Most of the reported industrial ra- 
diation injuries have been caused by 
ignorance or neglect rather than in- 
sufficient thickness of lead shielding.” 
Many of the routine x-ray examina- 
tions are carried out by nontechnical 
workers. and the possibility of acci- 





*This is of particular importance in 
plants manufacturing x-ray tubes, or other 
electronic tubes emitting x-rays, where 
large groups of these are being operated 
for pumping or test. 


* The effects of systemic injuries caused 
by prolonged exposure to weak radiation 
may not show up for years. The fact that 
nothing has happened is not proof that the 
installation is safe. 
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Fig. |. Lead thicknesses required for different voltages to reduce the daily 
dose to 0.1 roentgen for 10 milliamperes continuous operation. 


dents is great unless the equipment 
is made foolproof with automatic 
means of preventing exposure to di- 
rect radiation; this is especially true 
of x-ray diffraction units, which are 
now used in large number for orien- 
tation of crystals. Of the different 
types of units examined, only two 
provide automatic shielding to pre- 
vent exposure to the hands of the 
operator while placing or removing 
the crystal. With the other types, 
a careless worker might readily 
have her fingers exposed to the in- 
tense direct beam of unfiltered radia- 
tion, usually 30 kilovolts and 20 
milliamperes with a target distance 
of only 10 centimeters. There are 
already several reports of skin ul- 
cers caused by such conditions. 
Routine fluoroscopic inspections 


are usually carried out with appara- 
tus designed for the particular type 
of object to be examined. To obtain 
maximum protection, both the x-ray 
tube and object should be located in 
a shielded enclosure with a_lead- 
elass window® for observation of the 
fluoroscopic screen. Where the tar- 
get screen distance is short, it may 
be necessary to use a greater thick- 
ness of lead shielding than indicated 
in the international recommenda- 
tions. The values may be deter- 
mined from the graph of Fig. 2. 
Door switches should be provided to 





®The lead glass should have the same 
“lead equivalent” as the wall in which it 
is mounted. By its lead equivalent is under- 
stood the thickness of lead which has the 
same absorption for a particular radiation 
as the lead glass. 
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Fig. 2. X-Ray protection chart for different voltages, milliampere-minutes 


and distances. 


open the primary circuit and thereby 
prevent exposure to the direct beam 
while the enclosure is open. 

Many of the superficial radiation 
injuries have taken place with ap- 
paratus of the makeshift type, often 
because the operator has moved the 
object with his unprotected Land in 
the direct beam. Even with stand- 
ard lead rubber gloves (lead equiva- 
lent 0.5 millimeter), this is a dan- 
gerous procedure for voltages above 
7) kilevolts and is not advisable at 
any voltage, and for this reason the 
new code eschews the use of any 
protective devices intended to be 
worn by workers. It also discour- 
ages the use of portable protective 
screens, preference being given to 
fixing permanently the required pro- 
tective barriers by attachment to the 
tube housing, floor, ceiling, or walls 
of the x-ray space. 
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The daily tolerance dose is assumed to be 0.1 roentgen. 


Overexposure to direct radiation 
is unlikely with radiographic instal- 
lations where both the x-ray tube 
and the object are completely en- 
closed in shielded rooms or booths. 
Of the installations of this type 
which were examined, only few had 
inadequate protection against the di- 
rect beam. Some had _ excessive 
shielding such as lead lining of out- 
side walls, although they were far 
removed from other buildings.* 

The use of separate, shielded en- 
closures for radiographic examina- 
tion of large objects is not always 
practical, as it would require enor- 


*It may sometimes be necessary to shield 
outside windows and walls to protect occu- 
pants of neighboring buildings. Such pro- 
tection eliminates, also, “back-scatter” from 
nearby walls, which may cause excessive 
exposure to people in adjoining rooms. 


IN METERS (APPROX FEET) 


TARGET DISTANCE 


mously protected rooms and would 
necessitate additional handling of 
the material. Instead, a completely 
lead-lined control booth provides 
protection to the operator, with the 
béam directed in such a way that 
the exposure to other workers is well 
below the tolerance dose. In some 
plants, adequate protection has been 
obtained by using the object as the 
only barrier to the direct beam. This 
may be possible if the film is placed 
inside the object, as is the case in 
radiographing welds of high-pres- 
sure vessels or pipes; otherwise, the 
amount of radiation required to ex- 
pose the films may cause excessive 
stray radiation. It is obvious that 
with this arrangement a large group 
of workers might readily receive ra- 
diation injuries unless the x-ray tube 
were energized only when the object 
covered the whole aperture. 

Most of the cases of inadequate 
protection investigated were due to 
insufficient shielding against the scat- 
tered rays emitted by any material 
exposed to radiations, such as the 
object being radiographed or the 
floor, walls, and ceiling of the x-ray 
room. While scattered radiation is 
only a small fraction of the incident 
radiation, less than 1.0 percent, it 
may readily cause excessive stray 
radiation unless proper shielding is 
provided. The thickness of lead 
needed may be estimated from the 
chart in Fig. 2 by dividing the actual 
milliampere-minute exposure by 100 
and then using the chart in the same 
way as for direct radiation. Fig. 2, 
used in this study, forms the basis 
for similar information given in the 
new x-ray code. The value thus ob- 
tained will be on the safe side where 
protective tube enclosures are used. 
Greater accuracy may be secured by 
considering all the conditions of 
each case and the lower penetrability 
of the scattered rays. Taylor [1] 
and Binks [1] have discussed this 
subject in detail and reference should 
be made to their papers. At one in- 
stallation where the x-ray tube was 
mounted in an open lead-glass bowl, 
the stray radiation was about 0.5 
roentgen per hour at the operator's 
position. This was caused by scat- 
tering from the ceiling, as the lead 
protection of the wooden partition 
extended up only about six feet. 
The source of stray radiation was 
located by means of a Geiger-Miil- 
ler counter constructed to give direc- 
tional effect. 

As scattered radiation is approxi- 
mately proporiional to the area ir- 
radiated, it is important to limit the 


119 




















cross section of the direct ‘beam to 
that actually required. This is often 
neglected, although in some instances 
it has been possible to cut the stray 
radiation in half merely by adding a 
lead diaphragm to the aperture of 
the tube. Another advantage of re- 
ducing the scatter is the resultant im- 
prevement in the quality of the ra- 
diograph. 

A large volume of radiography is 
done by means of turntables, sliding 
trays, and other automatic arrange- 
ments to bring the film and objects 
into position. Such devices require 
expert construction to avoid scat- 
tered radiation and should be pro- 
vided with interlocking switches. 

Prior to the preparation of the 
x-ray safety code, only limited pro- 
tection data were available for this 
voltage range. In Part II of this 
code are given concrete protection 
tables for 1-million and 2-million 
volt x-rays. These data are based 
upon radiation surveys made by the 
National Bureau of Standards and 
by the laboratory of the Department 
of Hospitals, New York. A report 
[10] of these measurements is being 
published and it is, therefore, not 
necessary to describe them here. 


Radium Protection Provided 
in New Standard 


The safe use of gamma rays for 
industrial radiography requires pre- 
cautions similar to those used for 
x-rays. However, consideration must 
be given to the fact that radium 
emits radiation continuously, rather 
than intermittently, as in the case of 
x-ray equipment. Provision has to 
be made for shielding the radium 
during use and storage, as well as 
during transportation. 

Part II of the new code has de- 
veloped a comprehensive set of pro- 
tective measures to be taken for 
these circumstances, and because of 
the potential hazards wite}-aai 
occur during  transporta 







adopted. There are, thfrefore, only 
a few points which ng§d be stressed 
here. y 
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Structural shielding is rarely of 
value in the industrial applications 
of gamma rays. Even a 1-inch lead 
barrier will transmit about 25 per- 
cent of the incident radiation, and 
the same reduction may be obtained 
by merely doubling the radium dis- 
tance, as the dosage rate of gamma 
radiation also varies inversely as the 
square of the distance. Shielding, 
therefore, is used mainly while the 
radium is not in use and can be 
stored or transported in lead con- 








depend on the amount of radium, the 
distance, and the cumulative time 
of exposure. The dose of 1 gram 
of radium, filtered through 0.1 cen- 
timeter lead, is about 6.7 roentgen 
for 8 hours at a distance of 1 meter. 
Each half an inch of lead cuts the 
radiation approximately in half. To 
reduce the daily dose to 0.1 roentgen, 
the tolerance dose would therefore 
require about 3 inches of lead under 
the above conditions. Without shield- 
ing, the distance would have to be 
increased to about 8 meters to obtain 
the same reduction in dose. The 
area within that radius is considered 
the danger zone and should be so 
marked. 

This thickness may be obtained 
directly from the Failla Protection 
Chart, published in the American 
War Standard safety code, or esti- 
mated from certain simple factors. 
Frequently, scattered radiation from 
the walls and other objects contrib- 
utes considerably to the dose received 
by the personnel. As shown in our 
recent paper [3] it is, therefore, 
often necessary to use more shield- 
ing than indicated in _ protection 
tables. 


Discussion 


The results of this study indicate 
clearly that a higher factor of safety 
and greater economy may be ob- 
tained in planning industrial x-ray 
protection on the basis of all the 
factors involved instead of simply 
the tube voltage, as has been the gen- 
eral practice in the past. Such de- 
terminations have been simplified by 
charts provided for the usual range 
of voltage, milliampere-minutes, and 
distance. The obtained lead thick- 


nesses are based on the average 
dosage rates of industrial equipment, 
as the small variation between differ. 
ent generators has no significant 
bearing on the lead required. 
Industrial radiation injuries ‘are 
not necessarily eliminated by ade. 
quate structural shielding and safe 
equipment. Of equal importance are 
the training and practice of the tech- 
nicians in safe operating procedures 
and their understanding of the fun. 
damental technical and clinical as. 
pects of protection, which not only 
reduces radiation hazards but also 
eliminates unfounded worries, so 
frequently caused by misinformation. 
In order to maintain a high degree 
of protection, it is necessary to 
check periodically the radiation re- 
ceived by industrial x-ray and ra- 
dium workers. This may be done 
most readily by means of dental 
films carried on different parts of 
the body for a period of 14 days to 
one month. The dose received may 
be estimated by comparing the dgn- 
sity of the test films with congfol 
films exposed to known fractio 
a roentgen, using radiation of 
ilar quality. Pocket ionization ¢ 
bers should be used in place { 








films where greater accuracy is in- 
dicated. Either method of radiation 
control serves also as an incentive 
to the personnel to avoid unneces- 
sary exposure and at the same time 
gives them a sense of security when 
the radiation protection is proved to 
be adequate. 
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Textile Group Elects 
Bronner Secretary 


The American Association of Tex- 
tile Technologists has announced the 
re-election of Bernice Bronner as sec- 
retary of the organization. Miss Bron- 
ner is Home Economist and’ Textile 
Technologist on the staff of the Amer- 
ican Standards Association. 





May, 1946 


First Meeting on Company Standards 
Considers Subjects for Future Study 


Company Members of _ the 

American Standards Association 
attended the first meeting of the new 
ASA Company Member Committee 
March 21. The committee is being 
organized to give standards engineers 
of ASA member companies a chance 
to exchange ideas and experiences 
that will help in solving their com- 
pany standards problems. It super- 
sedes the Company Member Forum 
which held regular meetings from 
1938 through 1941 and was finally 
discontinued because of pressure of 
war work. Although the organiza- 
tion meeting was limited to a nucleus 
group of companies which had 
shown an interest in the Company 
Member Forum in the past, the new 
Company Member Committee will be 
more inclusive in membership than 
the old Forum and will be open to 
all Company Members with an in- 
terest in the work. In addition to 
offering a “forum” for informal dis- 
cussions, it will now give Company 
Members an opportunity to make 
recommendations to the American 
Standards Association. 

The Company Member Committee 
is expected to serve as an “applied 
standards” group as distinct from 
the Conference Committee of Staff 
Executives of Member Bodies and 
Associate Members which gives ex- 
ecutives of ASA’s association mem- 
bers an opportunity to discuss their 
standards problems. 

At the first meeting of the com- 
mittee Cyril Ainsworth, technical 
director and assistant secretary of the 
American Standards Association, de- 
scribed the work and organization 
of the ASA; Howard Coonley, chair- 
man of the ASA Executive Commit- 
tee, discussed some of the postwar 
problems of the Association; and 
General W. H. Harrison, vice presi- 
dent of the American Telephone and 
Telegraph Company, told of his ex- 
periences with standards in his work 
in connection with purchasing for 
the Army. P. G. Agnew, vice presi- 
dent and secretary of the Associa- 
tion, introduced Mr Coonley and 
General Harrison. 

Willis S. MacLeod, acting deputy 
director of the Procurement Division, 
U.S. Treasury Department, acted as 
chairman of the meeting. Mr Mac- 
Leod is serving as chairman of the 


GS ‘Company engineers of 26 


small committee appointed to make 
recommendations to Standards Coun- 
cil concerning the new organization. 
This small committee is continuing 
as a temporary Administrative Com- 
mittee until election of a permanent 
committee. Serving with Mr MacLeod 
on the temporary Administrative 
Committee are: 


W. A. Bischoff, Bell Telephone Labora- 
tories, Inc 

F, A. Compton, Detroit Edison Company 

H. A. Gillan, Eastman Kodak Company 

H. W. Robb, General Electric Company 

Thomas Spooner, Westinghouse Electric 
Corporation 

William Staniar, E. I. duPont de Ne- 
mours & Company, Inc 


The afternoon session of the meet- 
ing was spent in discussing subjects 
for possible consideration at future 
meetings. These included: 


Charts showing organization, functions, 
and procedures of ASA 
Size, style, and format of 
Standards 

Stationery and office supplies 

Classification and item identification of 
commodities 

Definitions of trade terms 

General usage of American Standards 

Screws, bolts, rivets, snaps, and other 
fasteners 

Unification and designation of properties 
of metals 

Surface finishes 


American 


General Harrison, principal speak- 
er at the meeting, has spent most of 
his career in the Bell Telephone 
System, starting as engineer in the 
Western Electric Company, and pro- 
gressing until just before the war he 
became vice president and chief en- 
gineer of the American Telephone 
and Telegraph Company. During the 
war he had important assignments in 
the War Production Board, with the 
Advisory Committee of the Army, 
Navy, and Marine Corps, and with 
the Signal Corps. He was head of 
the organization in charge of con- 
struction of camps and bases, director 
of procurement in the services of 
supply, and head of procurement 
and distribution for the Signal 
Corps. As a result of his work 
during the war, he was appointed 
Major General in the Army and 
received the Distinguished Service 
Medal, a decoration from Great 
Britain, and the Hoover Medal from 
the engineering societies. 

“Were it not for the sound appli- 
cation of standards, this country 
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would never have achieved the pro- 
duction it did and won the war in 
the comparatively short time with a 
minimum loss of life,” General 
Harrison said. “I came out of the 
war with great respect for what gov- 
ernment and industry have done to 
advance the cause of standards.” Be- 
cause of the fundamental work which 
had been done previously by the 
American Standards Association, the 
National Bureau of Standards, and 
other standards organizations, it had 
been possible for the armed forces 
to prepare their construction pro- 
gram both for barracks and for war 
materiel on the basis of sound stand- 
ards already in existence, he said. 
Facilities did not exist for produc- 
tion of the equipment needed, and if 
the Army and Navy had not stand- 
ardized it would have been impos- 
sible to obtain the necessary materiel. 
General Harrison mentioned the 
standardization program for radio 
components under the war procedure 
of the ASA that made it possible to 
produce radio parts in previously 
unheard of quantities for use in all 
parts of the world. 

The principal difficulty in the ap- 
plication of standards during the 
war, General Harrison explained, 
was in producing materiel at the rate 
of speed required while meeting the 
requirements of the standards, par- 


ticularly when shortage of materials 
resulted in the use of substitutes, 
with consequent differences in dimen- 
sions and shapes. There was a con- 


‘stant problem as to how close the 


tolerances should be and how closely 
production should be held to the 
standards, he said. 

Although mass production based 
on use of standards reached a new 
high in the United States during the 
war, production was kept fluid and 
standards changed as changes be- 
came necessary. In Germany, on the 
other hand, standardization was used 
in such a way that production be- 
came rigid. There, standards were 
developed early in the war, styles 
and sizes were frozen, and engineers 
and scientists taken off constructive 
work, he declared. For this reason, 
the war equipment of the Allies out- 
stripped that of Germany in effec- 
tiveness in the later stages of the war. 

Engineers who worked on stand- 
ards during the war should feel 
great satisfaction in what they ac- 
complished, General Harrison told 
the company standards engineers. 
He suggested that tools and equip- 
ment being used in postwar produc- 
tion be carefully analyzed to deter- 
mine whether many of the gains 
made in standards and simplified 
practice recommendations during the 
war could be used to good advantage. 


NBS Sets Up New 
Electronics Section 


Projects involving electronics re. 
search and engineering, not neces. 
sarily related to ordnance devices, 
are now being handled by the newly 
organized Electronics Section of the 
Ordnance Development Division, ac. 
cording to an announcement from the 
National Bureau of Standards. 


Dr Robert D. Huntoon, who is in 
charge of the group, has served in 
various capacities in the Ordnance 
Development Division since 1941, 
During 1944-45 he was attached to 
the War Department as Expert Con- 
sultant to the Secretary of War. He 
performed his doctoral work at the 
University of Iowa, receiving his de- 
gree in 1938, after which he taught 
nuclear physics at New York Univer- 
sity and engaged in research work on 
electron tubes at Sylvania Electric 
Products. 


The work of the new section in- 
cludes research and development of 
electron tubes, application of elec- 
tronic circuits, and radiation. In ad- 
dition, an electronics instrumentation 
service is being offered which aims to 
assist the entire Bureau in the devel- 
opment, design, or specification of 
measuring and control equipment 
employing electron tubes. 





Recent Changes in 


Recent changes have been made in 
the personnel of the Standards Coun- 
cil through the appointment of new 
representatives by several of the 
Member Bodies. The Council is in 
charge of all ASA technical work. It 
establishes the procedures to be fol- 
lowed in the development of stand- 
ards and approves standards on be- 
half of the Association. Those who 
have been appointed are listed below: 


American Institute of Electrical Engi- 
neers—— 

W. P. Dobson of the Hydro-Electric 
Power Commission Laboratory will succeed 
J. R. North. He is chairman of the AIEE 
Standards Committee and a member of the 
Penton Standards Committee of the 
ASA. 


American Society of Tool Engineers— 


William H. Smila, member of the ASA 
Mechanical Standards Committee, has been 
appointed to succeed E. W. Ernest. 

Walter Wagner will serve as alternate, 
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Standards Council 


replacing E. E. Griffiths. Mr Wagner is 
also an alternate on the ASA Mechanical 
Standards Committee. 


Electric Light and Power Group— 


L. B. Bonnett, vice president of the Con- 
solidated Edison Company, fills a vacancy 
created by the resignation of W. F. Sims. 

Captain W. C. Wagner, Philadelphia 
Electric Company, is already quite active 
in ASA work, serving as a member of the 
Sectional Committees on Electrical Safety 
Code, C2, Code for Protection Against 
Lightning, C5, and Code for Electricity 
Meters, C12. 


National Electrical Manufacturers 


Association— 


William Seubert of the Arrow-Hart & 
Hegeman Electric Company and a former 
alternate on the Standards Council, re- 
places C. H. Bissell for a three-year term. 
In addition, Mr Seubert is a member of the 
ASA Electrical Standards Committee and 
chairman of the ASA Sectional Committee 
on Industrial Control Apparatus, C19. 

R. W. Larson, Radio Corporation of 


He is 


America, will serve as an alternate. 


also an alternate of the ASA Electrical 
Standards Committee and a member of the 
ASA Sectional Committee on Standardiza- 
tion of Vacuum Tubes for Industrial Pur- 
poses, C60. 

A. E. Pringle, II, The Pringle Electrical 
Manufacturing Company, is already a 
member of the ASA Electrical Standards 
Committee and the Sectional Committees 
on Regulations for Electric Wiring and 
Apparatus in Relation to Fire Hazard, C1, 
and Specifications for Industrial Accident 
Prevention Signs, Z35. 

H. H. Weber is the third newly-appointed 
alternate. Affiliated with the United States 
Rubber Company, he is also an alternate 
on the ASA Electrical Standards Commit- 
tee, and a member of the ASA Sectional 
Committees on Code of Lighting Factories, 
Mills, and other Work Places, All, and 
Regulations for Electric Wiring and Appa- 
ratus in Relation to Fire Hazard, Cl. 


Screw Industry Standards Commit- 
tee— 


Alan R. Martin, vice president of the 
SISC, will represent his organization for a 
period of three years. 

Frank #. Tisch, chairman of the SISC 
and chief engineer, Pheoll Manufacturing 
Company, will serve as alternate. He is 
also a member of the ASA Sectional Com- 
mittee on Bolt, Nut, and Rivet Proportions, 
B18. 
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ASTM Reports Technical Progress 
At Recent Committee Meetings 


ANY important developments 
in the work on standards and 
research in materials were 

discussed and acted on at the some 
200 meetings of Technical Commit- 
tees of the American Society for 
Testing Materials held in Pittsburgh 
during Committee Week, February 
25 through March J. As a result of 
these discussions, a large number of 
new tentative specifications and tests 
will be referred to the Society, and 
many of the committees have import- 
ant changes to make in existing 
specifications. In addition, a number 
of new research programs were 
planned. 

This series of meetings, the first 
since 1944 when the last Committee 
Week was held, demonstrated the in- 
tense interest in the whole materials 
field, and it is evident the Society has 
one of its busiest years ahead. While 
most of the recommendations will 
come up for action at the Society’s 
Annual Meeting at Buffalo in June, 
many of them will be acted upon 
promptly and will be issued in the 
next several weeks. 

A condensed report of the type of 
action taken at these meetings fol- 
lows below. 


Steel, A- | — 


Two new specifications for carbon steel 
plates were approved for submission to 
letter ballot; one to cover material over 
2 in. in thickness with a special silicon 
content, intended for use for machine parts 
and general construction by gas cutting, 
welding, or other means. The companion 
specification covers material 2 in. and un- 
der. These eventually will replace existing 
specification A 10 for Mild Steel Plates 
59,000 to 65,000 psi tensile strength, and 
A 78, Low Strength Plates for Welding. 
Revised tables covering permissible varia- 
tions will be embodied in the plate and 
structural specifications. 

Also approved was a specification which 
is expected to be the forerunner of several 
others providing specified physical require- 
ments as well as chemical properties of 
various types of bar steels. The first, cov- 
ering alloy heat-treated steel bars, sets up 
several grades of quenched-and-tempered 
material ranging in tensile strength (de- 
pending upon size) from 95,000 to 125,000 
psi. Representative chemical compositions 
are the 2300, 3100, 4100, and 8700 
series. Under development are other stand- 
ards to cover hot-rolled, annealed, and 
heat-treated carbon bars, subject to ten- 
sile requirements. 

Just published by the Society are new 
tentative specifications for steel castings, 
one of which, A 281, mild to medium 
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strength material, is a consolidation of 
three existing standards, A 27 miscella- 
neous, A 87 railroad, and A 215 welding; 
while the other one, A 282, covers high 
strength castings. The committee in charge 
is very anxious that the older designations 
be applied and is moving to insure that 
the mild to medium specification will carry 
the old designation A 27, and the high 
strength continue with A 148. 

Tentative revisions in the standard speci- 
fications for music wire (A 228) are to be 
published which will provide a more ra- 
tional set of tensile strengths based on 
wire diameter. The committee has worked 
out a formula which enables the values to 
be computed, resulting in a straight line 
plotting. Proposed average tensile strength 
requirements would range from 462,000 psi 
(wire diameter of 4 mils) to 264,000 psi 
for 156 mil material. 

A new specification combining existing 
standards A 70 and A 89, carbon steel] 
plates of flange and fire-box quality for 
boilers was accepted. It covers material 
up to 2 in. in thickness and provides three 
grades, 60,000, 65.000, and 70,000 psi 
minimum tensile, with corresponding yield 
points of 24, 27, and 30 percent minimum. 

To establish specific requirements and 
tests for materials used at extremely low 
temperatures, two subcommittees covering 
boiler and pressure vessel steel and pipe 
and tubing have appointed special sections 
to develop information and data. 


Corrosion of Iron and Steel, A-5— 


Agreement on specifications for long 
terne sheets was one of the prime consid- 
erations of this committee. 

The standard for zinc-coated iron or 
steel sheets, A93-27, is to be withdrawn 
and replaced by the tentative existing since 
1938. This tentative will include some of 
the explanatory material which formerly 
appeared only in the standard. 

It was announced that the final report 
on the extensive immersion tests of cop- 
per-bearing and non-copper-bearing prod- 
ucts in sea waters will be submitted at 
the June ASTM meeting. 


Iron - Chromium, Iron - Chromium - 
Nickel and Related Alloys, A-10— 


Agreement had been reached with the 
Alloy Castings Institute on data to be pub- 
lished on alloy steel castings. This will be 
similar in form to the tables of data on 
corrosion-resisting steels published by 
ASTM in 1942. The new data on castings 
will be circulated to the committee for 
final comment and publication of the ma- 
terial in June is expected. 

The subcommittee on methods of corro- 
sion testing has completed details of a 
plan for a new 15-year exposure test of 
corrosion-resisting steels which, after final 
review by members of the entire commit- 
tee, will be started during the summer. A 
method for boiling nitric acid test for cor- 
rosion-resisting steels will also be com- 
pleted in time for the June meeting of the 
committee. 

Subcommittee VI on Metallography re- 


ported considerable progress on the formu- 
lation of a program for the cooperative 
study on the nature of the sigma phase 
in iron-chromium-nickel alloys. Methods 
of identification, including metallographic, 
will be worked out in cooperation with 
Committee E-4 on Metallography. 

In the work on Wrought Products, agree- 
ment was reached on changes in Specifica- 
tion A 276, Hot-Rolled and Cold-Finished 
Corrosion-Resisting Steel Bars. A new 
specification for stainless steel spring wire 
of the 18-8 type has been started and de- 
velopment work is under way on a speci- 
fication for corrosion-resisting steel billets 
for reforging. 

Subcommittee IX on Specifications for 
Flat Products is making numerous changes 
in the chemical requirements of a number 
of alloys to eliminate traces of wartime re- 
strictions and emergency alternate provi- 
sions no longer required, while the sub- 
committee on castings is drafting spebifica- 
tions for corrosion-resisting alloys for gen- 
eral use. 


Materials for Electrical Conductors, 


Of particular importance was the estab- 
lishment of a study group to plan for the 
enlarged scope of this committee which 
now includes all of the common materials 
used for electrical conductors. Formerly, 
the committee concentrated its work on 
copper and copper-alloy wires. 

Specifications B 105-39 for Hard Drawn 
Copper and Copper Alloy Wire have been 
reafirmed without change. It was decided 
that Specifications B 9-39 Bronze Trolley 
Wire and B 47-39 Copper Trolley Wire, 
however, need some revision. Therefore, a 
group was appointed to review these speci- 
fications and report on them at the next 
meeting. 


Corrosion of Non-Ferrous Metals and 
Alloys, B-3— 


A subcommittee is engaged in preparing 
electrolytic couples for the study of mag- 
nesium when coupled to other common 
metals. Plans were perfected for obtain- 
ing all of the various metals, and it is an- 
ticipated that the assembled couples will 
be placed during the summer for exposure 
at four typical locations. Efforts are being 
made to obtain one site representative of 
tropical climate. The work necessitates 
extensive cooperation of B-7 on Light 
Metals and Alloys. Couples of stainless 
steel with other metals which have been 
exposed five years to the industrial marine 
and rural atmosphere will also be tested 
and it is planned to exhibit these test 
specimens at the Annual Meeting in 
Buffalo in June. 

A subcommittee is engaged in determin- 
ing the factors essential in the salt spray 
test so that complete uniformity and con- 
sistency in testing by various engineers 
will be possible. Favorable action was also 
taken on the development of a controlled 
humidity corrosion test. 

The subcommittee on Total Immersion 
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Corrosion Tests approved changes sug- 
gested by a subgroup which would make 
the Recommended Practice on Plant Cor- 
rosion Tests (A 224), developed originally 
for corrosion-resisting alloys, applicable to 
the testing on non-ferrous metals. 


Light Metals and Alloys, Cast and 
Wrought, B-7— 


The major task confronting this group is 
the process of bringing ASTM specifica- 
tions for aluminum and magnesium up to 
date. During the war, almost all of this 
metal was procured on specifications con- 
nected with Army and Navy regulations. 
It is now necessary to incorporate all of 
the latest developments in new alloys 
which have taken place within the past 
few years. Subcommittee III on Wrought 
Aluminum Alloys and Subcommittee II on 
Aluminum Alloy Castings are already 
planning revisions while plans are also be- 
ing made for the writing of specifications 
for magnesium alloy tubes. 

Subcommittee VI on Anodic Oxidation 
of Aluminum and Aluminum Alloys re- 
ported that a new nondestructive method 
of test for anodic coatings had been de- 
veloped and plans are being made to evalu- 
ate this further before drafting a proposed 
standard ASTM test. Plans were also 
made to cooperate with Committee B-3 on 
Corrosion of Non-Ferrous Metals and Al- 
loys in a test program for the light metals. 

At the suggestion of the foundry divi- 
sion of the Aluminum Association and of 
the Aluminum Research Institute, a review 
is being made of the standard system of 
nomenclature for wrought and cast alu- 
minum alloys. 


Electrodeposited Metallic Coatings, 
B-8— 


A program for the research investigation 
of copper-nickel-chromium coatings on 
high-carbon steel was presented and the 
first group of test panels have been pre- 
pared and placed on the various exposure 
racks, 

Subcommittee V, which is concerned 
with Supplementary Protective Finishes for 
Metallic Coatings, discussed plans for 
evaluating various supplementary coatings, 


A row of white-hot steel ingots, the basic form from 
which most steel products are made, is shown in the 


picture below. 


Courtesy U. S. Steel 
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such as chromate and phosphate types on 
zinc and cadmium surfaces. A subgroup 
was appointed to collect available data on 
the subject and to prepare a suitable pro- 
gram of tests. 


Metal Powders and Metal Powder 
Products, B-7— 


This group met in Chicago in connec- 
tion with the Annual Meeting of the Ameri- 
can Institute of Mining and Metallurgical 
Engineers which inciuded in its program 
a symposium on the subject of powdered 
metals, 

Subcommittee I on Nomenclature and 
Technical Data has been preparing a glos- 
sary of Terms and Definitions used in the 
industry. It has agreed on proposed defi- 
nitions for 115 items, but still has 
minor adjustments to be made in 17 
others before the lists will be pub- 
lished. This subcommittee is also work- 
ing on a project to develop standard 
test bars for powdered metals and has a 
tentative design of a flat, as pressed, speci- 
men as well as a round machined speci- 
men. Sketches of these are being sent to 
members for comment, after which tests 
will be run in various laboratories to cor- 
relate test data secured in using them. 

Subcommittee II on Metal Powders has 
developed four test methods: namely, sam- 
pling, screen analysis, apparent density, 
and flowability, and is working on three 
others—compressibility, subsieve particle 
size analysis, and chemical analysis of 
powders. The last named method will in- 
volve determination of hydrogen loss, oxide 
formation, iron loss, and the total content 
of insoluble matter such as silica, etc. 

Included in the reports of various sec- 
tions of Subcommittee III on Metal Pow- 
der Products was the following informa- 
tion: 

Section III on Cemented Carbides is 
working on the development of methods 
of test for transverse rupture, hardness, 
quantitative analysis, grain size, flaws (in- 
ternal and external), and service tests such 
as machining. 

Section IV on Electrical Parts is devel- 
oping test methods for the evaluation of 
magnetic permeability and for conductiv- 
ity and resistivity. 


coil o 


Cement, C-l— 


The following three recommendations af. 
fecting standards were approved: 

(1) To revise the Standard Specifica- 
tions for Portland Cement, C 150-44, by 
adding to Table I on Chemical Require. 
ments, a footnote providing that the maxi. 
mum limit for sulfur trioxide content for 
Types I and III cements be 2.5 and 3.0 
percent, respectively, when the tricalcium 
aluminate content is greater than 8 per. 
cent, 

(2) To revise the Tentative Specifica- 
tions for Air-Entraining Cement, C 175. 
44T, by adding to Table I a footnote pro. 
viding that the maximum limit for sulfur 
trioxide content for Type IA cement be 
2.5 percent when the tricalcium aluminate 
content is greater than 8 percent. 

(Recommendations 1 and 2 represent 
an increase of 0.5 percent in the allow- 
able maximum limit for sulfur trioxide 
content when the tricalcium aluminate 
content exceeds 8 percent.) 

(3) To adopt as standard Sections 2 
to 10 inclusive of the Tentative Methods of 
Chemical Analysis of Portland Cement, 
C 114-44T. These sections include a rapid 
alternate method for sodium oxide and 
potassium oxide, a method for sulfide sul- 
fur, and the alternate method of rapid 
determination by turbidimeter for sulfur 
trioxide. 


Concrete and Concrete Aggregates, 
C-9— 


This group is considering revisions in 
the definitions for sand and plans to de- 
velop jointly with ASTM Committee C-1 
on Sand, a definition for admixtures. Sev- 
eral new studies are to be inaugurated in 
the field of methods and apparatus for test- 
ing concrete, one of which will involve 
thermal coefficient of aggregates. Another 
new project concerns the identification of 
aggregate types. 


Thermal Insulating Materials, C-16— 


Among the many new projects under 
way are a study of the impact test; the 
measurement of deflection during flexure 
and at the breaking point of preformed 


Electrotinning steel wie for the container industry. 
This "pay-off" loop feeds the line ahead while a fresh 
P steel is being welded to the end of the strip. 
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block and pipe insulation; specications 
for blanket or bat thermal insulation for 
building purposes; and a study of the ap- 
plication of a rational dimensional stand- 
ard for use by the 85 percent magnesia 
industry. 

In addition, the committee has ‘com- 
pleted a new method of test for strength 
of insulating board made from vegetable 
fibers, while the group on thermal con- 
ductivity of all forms of insulation has 
selected three methods of test for deter- 
mination of conductivity of pipe insulation. 


Paint, Varnish, Lacquer, and Related 
Products, D-|— 


Included in the reports of the various 
subcommittees of Committee D-1 were rec- 
ommendations for the adoption of the fol- 
lowing tentatives as standards: 

Definitions of Terms Relating to Paint, 
Varnish, Lacquer, and Related Prod- 
ucts, D 16-44T 

Method of Test for Light Sensitivity of 
Traffic Paint, D 712-43T 

Method of Conducting Road Service 
Tests on Traffic Paint, D 713-43T 

Method of Test for Water in Lacquer 
Solvents and Diluents, D 268-44T 

Specifications for Oiticica Oil, D 601-41T 


Agreement was reached on revisions in the 
Tentative Method of Preparation of Steel 
Panels for Testing Paint, D 609-45T, and 
in the analytical procedures for zinc yel- 
low pigment, D 444-39, 

The Emergency Method of Test for 
Changes in Protective Properties .of Or- 
ganic Coatings on Steel Surfaces When 
Subjected to Immersion (ES-35) was ap- 
proved by this subcommittee for submis- 
sion to the Society for publication as ten- 
tative and the subcommittee on Pigments 
completed a new specification for pumice 
pigment for traffic and deck paint. 


Gaseous Fuels, D-3— 


Work on the determination of the calo- 
tific value of gaseous fuels has now re- 
sulted in the development of a new Ten- 
tative Method of Test for Calorific Value 
of Gaseous Fuels by the Water Flow Calo- 
rimeter. The method provides detailed de- 


An attendant here introduces a new anode of pure tin 
while the steel strip continues to travel through the 
plating cell in this electrotinning operation. 


scription of the apparatus and instructions 
for determining the total and net calorific 
values of fuel gases as purchased and sold. 
The method is restricted to gaseous fuels 
having total calorific values in the range 
from 300 to 3000 Btu per cubic foot. 

The Subcommittee on Determination of 
Water Vapor Content of Gaseous Fuels re- 
ported that it is studying a method which 
employs a chemical film such as _phos- 
phoric acid so placed as to cause two ele- 
ments of an electrode to change the film’s 
electrical conductivity with changes in 
moisture content of the gas surrounding 
the electrode. This method has been found 
of use in determining the water vapor in 
oxygen used by the Army Air Forces. 


Road and Paving Materials, D-4— 


Decisions were made for the undertak- 
ing of work on a number of new projects 
concerned with the determination of as- 
phalt content, tests for emulsified asphalts, 
resistance of film stripped of bituminous 
aggregate, and structural products of min- 
eral aggregates. 

It was decided to submit to letter ballot 
vote for publication as tentative, a test for 
sulfonation index of road tars which will 
be identical in substance with the AASHO 
Standard Method T108-44. 

Decision was also reached én revisions 
in the Specifications for Calcium Chloride 
(D 98) and changes in the Methods of 
Chemical Analysis of Calcium Chloride 
(D 345). 

The Tentative Methods of Sampling 
Bituminous Materials (D 140-41T) were 
recommended for adoption as standard 
with certain revisions, this action being 
made jointly by Committee D-4 and Com- 
mittee D-8 on Bituminous Waterproofing 
and Roofing Materials. 

Revisions are also to be made in the 
Standard Method of Test for Amount of 
Material Finer Than 200 Sieve in Aggre- 
gate (C 117-37) and in the Standard 
Method of Test for Sieve Analysis of Fine 
and Coarse Aggregates (C 136-39). These 
changes were prepared jointly by Com- 
mittee D-4 and Committee C-9 on Concrete 
and Concrete Aggregates. 

The committee decided to recommend 
for adoption as standard, the Tentative 





Specifications for Cut-Back Asphalt 
(Rapid Curing Type) (D 597-40T) and 
for Cut-Back Asphalt (Medium Curing 
Type) (D 598-40T). The definition of 
asphalt cement appearing in the Standard 
Definitions of Terms Relating to Mate- 
rials for Roads and Pavements (D 8-33) 
is also to be revised. The present Tentative 
Method of Test for Abrasion of Gravel by 
Use of the Deval Machine (D 289-42T) 
will be recommended for adoption as 
standard with several changes, one of 
which is a modification of the title and 
scope to indicate that the method covers 
the abrasion of graded coarse aggregate. 


Bituminous Waterproofing and Roof- 
ing Materials, D-8— 


Probably the most important matter con- 
cerned a new project undertaken during 
the year on a study of stain properties 
of bituminous materials. The subcommit- 
tee responsible for this project has out- 
lined cooperative test work which will be 
required to arrive at standard test methods. 

Two programs are being studied: 

(a) Cooperative study and _ investiga- 
tions required in order to standardize a 
Stain Test based on the Schweyer-Howell 
Test. 

(6). The selection and study of asphalts 
and test methods connected with the prob- 
lem of staining of paint coatings by as- 
phalts used in the construction of floor 
covering. 

Suitable asphalts for use in the study 
of test methods for the staining of paint 
are being selected. 

A recommendation was made to dis- 
continue the emergency alternate provi- 
sions applying to its Specifications for 
Asphalt Roofing Surfaced with Powdered 
Tale or Mica (D 224-44T) and also to 
the Specifications for Asphalt Roofing Sur- 
faced with Coarse Mineral Granules 
(D 249-45T). Certain of the emergency 
provisions that have been found satisfac- 
tory will be incorporated in the revised 
specifications. 

There were also suggestions for revi- 
sion of the softening point and ductility 
requirements in the Tentative Specifica- 
tions for Asphalt for Dampproofing and 


The electrotinned steel strip is here being removed 
at the end of the continuous production line where 
1050 feet of strip is tin plated per minute. 
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Waterproofing (D 449-42T), for Coal-Tar 
Pitch for Steep Built-Up Roofs (D 654- 
42T), and for Asphalt for Use in Con- 
structing Built-Up Roof Coverings (D 
312-44). 

The subcommittee on Tests for Mineral 
Surfacing Materials reported that it has 
under consideration requirements for three 
types of gradings of granules for roof 
coverings, 


Rubber and Rubber-Like Materials, 
D.1|— 


Two new subcommittees were organized 
—one to deal with plasticity tests, the 
other on tests of resilience. 

The new subcommittee on Plasticity 
Tests will study means and methods for 
the processibility of rubber and rubber- 
like materials. This work will include 
studies of types of instruments now used 
in the industry and a collection of data 
on other instruments used on uncured 
stocks. 

The new subcommittee on Resilience 
Tests will develop definitions, specifica- 
tions, and methods on resilience, hysteresis, 
and dynamic stiffness of rubber and rub- 
ber-like materials. Consideration will be 
given to determining the energy output 
expressed in terms of percentage energy 
input. The subcommittee plans to develop 
definitions for such terms as dynamic 
stiffness and dynamic modulus. It was de- 
cided to appoint sections to study such 
problems as rebound, free vibration, and 
forced vibration. 

Technical Committee A on Automotive 
Rubber, which functions under the joint 
auspices of the SAE and ASTM, reported 
the completion of four new specifications 
for hose which provide purchase require- 
ments for the following types: (1) fuel 
and oil hose, metal lined, coupled, (2) 
fuel and oil hose, coupled or uncoupled, 


synthetic rubber tube and cover, (3) fuel 
and oil hose, braided reinforced, lacquer 
or cement covered, coupled or uncoupled, 
and (4) fuel and oil hose, synthetic rub- 
ber, wire reinforced circular woven type, 
lacquer cover. 


Chemical Analysis of Metals, E-3— 


Of particular interest are six new tenta- 
tives covering photometric methods for 
the analysis of non-ferrous metals and 
alloys. They include: Recommended 
Practice for Photometric Methods for 
Chemical Analysis of Metals; Photometric 
Methods for Chemical Analysis of Mag- 
nesium-Base Alloys, which contain proce- 
dures for manganese, iron, copper, silicon, 
and lead; Chemical Analysis of Copper 
and Copper-Base Alloys, which contain 
procedures for nickel, phosphorus, iron, 
and manganese; Determination of Iron in 
Copper-Nickel Alloys; Determination of 
Iron in Slab Zinc (Spelter); Determina- 
tion of Iron in Lead- and Tin-Base Alloys; 
and Determination of Bismuth in Pig 
Lead. 

Polarographic procedures for lead and 
cadmium in slab zinc (spelter) and for 
zinc in lead- and tin-base alloys are being 
introduced. These represent the first ven- 
tures by ‘Committee E-3 on Chemical 
Analysis of Metals into the field of po- 
larography. 

The Methods of Sampling Steel, Cast 
Iron, Open-Hearth Iron, and Wrought 
Iron have been removed from ASTM 
Standard E 30 and established as a 
separate standard. Tentative Methods of 
Sampling Slab Zinc (Spelter) are being 
submitted to letter ballot of the commit- 
tee. The Methods for Sampling Wrought 
Non-Ferrous Metals for Chemical Analysis 
which appeared in draft form in the 1943 
Book as information have now been ap- 
proved as tentative. 





ASA Engineers Take Active Part 
In New York Safety Conference 


HE 16th Annual Safety Confer- 
tc and Exposition, covering a 
wide range of subjects aimed to 
make New York City a safer place 
to live, was held by the Greater New 
York Safety Council April 9 through 
12. The American Standards Asso- 
ciation is one of the 46 cooperating 
agencies which have helped to make 
the conference possible. 
The sessions scheduled by the con- 
ference covered safety problems in 
suc varied fields as building man- 


agement, aviation operation, con- 
struction, industrial nursing, cargo 
handling, traffic engineering, and in 
schools. 

Henry G. Lamb, safety engineer, 
American Standards Association, 


spoke on “What Progress Has Been 
Made in the Use of Color in Indus- 
try for Accident Prevention” and dis- 
cussed the experiences of industrial 
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plants with the use of color codes in 
general and the recently approved 
American War Standard Safety Color 
Code in particular. 

Daniel F. Hayes, safety engineer 
of the American Standards Associa- 
tion, was one of the vice chairmen 
of the Safety Man’s Clinics at which 
everyday safety problems were dis- 
cussed by those directly concerned 
with the prevention of accidents. Mr 
Hayes was also one of the panel par- 
ticipants in the clinic on Voluntary 
or Mandatory Compliance with Safe 
Practices, and presented the engi- 
neers viewpoint in the discussion on 
The Nurse’s Part in -the Safety 
Program. 

Cyril Ainsworth, technical director 
and assistant secretary of the Amer- 
ican Standards Association, acted as 
chairman of the session on Personal 
Protective Equipment. 





ook Reviews 





American Society for Testing 
Materials Standards—1945 Sup- 
plement. (American Society for 
Testing Materials, 260 South Broad 
Street, Philadelphia 2, Pa.) 


The ASTM has published this 
1945 supplement which contains the 
newly adopted and revised standards 
and tentatives that have been ac- 
cepted since the issuance of the 1944 
Book of Standards. There are three 
divisions, as follows: 

Part I Metals 

Part II Nonmetallic Materials — Con- 


structional 
Part III Nonmetallic Materials—General 


Many of the standards included 
in these books have also been ap- 
proved as American Standards by 
the American Standards Association. 


Farm Buildings—British Post- 
War Building Studies, No. 17. 
(H. M. Stationery Office, York 
House, Kingsway, London, W.C.2, 


75¢) 


A special committee, appointed by 
the Minister of Agriculture and 
Fisheries, has compiled this report 
which is one of a series sponsored 
by the British Ministry of War to 
investigate and report on major 
building programs. 


Glossary of Traffic Terms and 
Abbreviations. Prepared by Wil- 
liam J. Knorst. (Traffic Service Cor- 
poration, 418 South Market Street, 
Chicago 7, Illinois, 25¢) 


This pamphlet, prepared by the 
Dean of the College of Advanced 
Traffic in Chicago, is a convenient 
listing of the more common terms 
and expressions used in the daily 
routine of the traffic department. 
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John E. Lovely Is New Member 
Of ASA Board of Directors 


ASA Board of Directors is John 
E. Lovely, whose nomination by 
the National Machine Tool Builders’ 
Association has just been confirmed. 

Affiliated with the Jones and Lam- 
son Machine Company of Spring- 
field, Vermont, since 1918, Mr Lovely 
is vice president and chief engineer 
of the organization, as wel] as one 
of its directors. Prior to this associa- 
tion, he was chief engineer of the 
Patch Manufacturing Company, Rut- 
land, Vermont; superintendent of the 
Fort Dearborn Manufacturing Com- 
pany, Sterling, Illinois; and super- 
visor of the manufacturing of shells 
at the Vermont Farm Machine Com- 
pany. 

Numbered among his other activ- 
ities are membership in the Vermont 
Society of Engineers; the American 
Society of Mechanical Engineers, of 
which he has been both vice president 
and director; and the National Ma- 
chine Tool Builders’ Association, of 
which he is a past president. 

An active participant in stand- 
ardization work through his member- 


Ts most recent member of the 





ship on the Board of Codes and 
Standards and the Standing Commit- 
tee on Standardization of the ASME, 
Mr Lovely has also contributed much 
of his time to the ASA. At present 
chairman of the Sectional Committee 
on Cylindrical Fits, he is also a mem- 
ber of several other standardizing 
committees set up under ASA pro- 
cedure and has just vacated his 
position on the Standards Council 
which he held for three years. 





High-Altitude Performance 
Covered in New Standard 


New approval requirements for gas ranges, space heaters, water 
heaters, and central heating appliances especially provide for 
gas appliances to be used at 2,000 feet above sea level or higher 


requirements for gas appliances, 
designated for use at elevations 
more than 2,000 feet above sea level. 
will become effective on January 1, 
1947. The new requirements will 
benefit approximately 1,200,000 peo- 
ple living in the Rocky Mountain 
area. according to statistics compiled 
by the American Gas Association. 
These requirements were approved 
as American Standard by the Ameri- 
can Standards Association following 
their adoption by the Approval Re- 
quirements Committee of the Ameri- 
can Gas Association which was acting 
upon recommendation of its subcom- 
mittees responsible for domestic gas 


OS ostire high-altitude approval 
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ranges, space heaters, water heaters, 
and central heating appliances. The 
Approval Requirements Committee is 
also a sectional committee of the 
American Standards Association. 
The American Gas Association 
Testing Laboratories are prepared to 
test these classes of appliances under 
the new requirements, immediately. 
Other classes of gas equipment are 
expected to be covered in a similar 
manner in the near future. Require- 
ments for hotel and restaurant equip- 
ment are in preparation at the pres- 
ent time to cover high-altitude use. 
Adoption of the new requirements 
followed extensive research both by 
the National Bureau of Standards 


and the American Gas Association. 

An investigation into the problem 
of appliance performance at various 
altitudes was first undertaken a num- 
ber of years ago. This work was 
supplemented by research conducted 
by the AGA Laboratories in 1944, 
Extensive experiments were  per- 
formed in the field and at the Na- 
tional Bureau of Standards, using the 
Bureau’s special test chamber to 
simulate high-altitude conditions. 

From these studies, methods were 
developed for conducting tests for 
high-altitude approval at low alti- 
tude without the use of a special 
chamber. The special chamber meth- 
od was considered impractical for 
large-scale testing operations for the 
reason that it would be both more 
expensive and more time-consuming 
than closely correlated results ob- 
tained otherwise. In addition, it 
would be impractical and _ incon- 
venient for manufacturers to use in 
development work. The method 
adopted may be readily employed by 
manufacturers in their own tests. 

In the application of the new re- 
quirements, tests may be conducted 
at low altitudes such as usually pre- 
vail, using natural gas at normal 
pressure. However, main and pilot 
burners will be adjusted to consume 
26 percent in excess of their rated 
input in order to simulate high-alti- 
tude operating conditions. This pro- 
cedure is equivalent to testing at 
5.200 feet elevation above sea level 
using the rated input. For altitudes 
above 5,200 feet, the approved high- 
altitude input rating is reduced by 5 
percent for each 1,000 foot increase 
in elevation. High altitude is defined 
as between 2,000 and 5.200 feet. 

Generally speaking, the new re- 
quirements cover gas equipment op- 
erating on all city gases, as well as 
on liquefied petroleum and butane- 
air gas. Specific tests are provided 
for combustion as well as for per- 
formance of main and pilot burners 
and draft hoods. Appliances ap- 
proved for high-altitude use are re- 
quired to display markings indicat- 
ing such use. High-altitude input 
ratings for all burners except those 
for which minimum ratings are 
specified must be shown. 

Detailed test procedures are pub- 
lished by the sponsor as addenda to 
present gas range, space heater. and 
water heater requirements, and are 
incorporated in a new edition of cen- 
tral heating requirements along with 
other changes. The new central heat- 
ing requirements include gas-fired 
humidifiers for the first time. 
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Pan American Committee 


On Standards Being Set Up 


N international committee, to 
A be known as the Pan Ameri- 

can Standards Committee, is 
now in the process of organization 
in accordance with a recommenda- 
tion adopted by the Conference of 
Commissions of Inter-American De- 
velopment held in New York in 
May, 1944. The formation of such a 
committee has been welcomed by 
many countries of the Western Hem- 
isphere since it will not only pro- 
mote an understanding of standardi- 
zation and its benefits, but by uni- 
fication of standards wherever pos- 
sible will greatly facilitate the in- 
terchange of goods and services be- 
tween countries. 

The American Standards Associa- 
tion is an active participant in the 
formation of the Pan American 
Standards Committee and intends to 
give its fullest cooperation to the 
functioning of the committee when 
it is organized. This is in keeping 
with its desire for an expanding pro- 
gram of inter-American cooperation 
in standardization work. The ASA 
already maintains close contact with 
those standards bodies which have 
been organized in Argentina, Brazil, 
Chile, Mexico, and Uruguay. With 
each of these, it exchanges standards 
and, where requested, supplies tech- 
nical or other material. Complete 
sets of American Standards have 
been sent not only to these groups 
but also to a number of research or 
technological institutes, and other or- 
ganizations concerned with standard- 
ization. 

Many of the inter-American stand- 
ards programs have made rapid 
progress in important directions. 
The Brazilian body, Associacéo Bra- 
sileira de Normas Técnicas (ABNT), 
has been delegated to cooperate with 
the Military Technical Institute for 
the unification of specifications and 
mechanical standards for the Army; 
its methods of test and analysis have 
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been adopted by the National Petro- 
leum Council and the Council of 
Mines and Metallurgy; and _ its 
standard on electrical installations 
has been incorporated in the Electri- 
cal Installation Code approved by 
the Government for use throughout 
the country. More than 120 stand- 
ards, specifications, and methods of 
test have already been approved. 

The standards body of Argentina, 
Instituto Argentino de Racionaliza- 
cidn de Materiales (IRAM), has is- 
sued many oflicial, provisional, and 
projected standards, applicable to a 
great variety of machinery, equip- 
ment, materials, and methods of test. 
IRAM has some 200 standards proj- 
ects under study and has a large 
number of committees actively at 
work on these projects. 

The recently formed Chilean 
standards body, Instituto Nacional 
de Investigaciones Tecnolégicas y 


‘Normalizacién (INDITECNOR), is 


rapidly organizing for effective 
work. By a Presidential Decree of 
September 21, 1945, INDITECNOR 
was officially designated as the na- 
tional standards body and as the 
agency of Government departments 
for research and preparation of 
standards. Its standards may be des- 
ignated “Official Standards” by the 
President of the Republic, and when 
so designated their use by the Gov- 
ernment services is mandatory. 
Standardization in Mexico is the 
responsibility of the Direccién Gen- 


eral de Normas (DGN), of the Sec- 


retariat of National Economy. Many 
standards have already been set up 
by this department, applicable to a 
large variety of materials and a 
number of manufactured products. 

The Uruguayan standards body, 
Instituto Uruguayo de Normas 
Técnicas (UNIT), has been active in 
the preparation of a considerable 
number of standards for materials 
and methods of test. 


from other countries 


Australian Committee 
Preparing Lighting Code 


A proposed code for home light- 
ing now being considered by the Sub- 
committee on Domestic Lighting of 
the Standards Association of Aus- 
tralia’s Section Committee on In- 
terior Illumination is being planned 
to cover all phases of domestic light- 
ing as a guide to architects, housing 
authorities, and others concerned 
with the illumination of dwellings. 

When the code is complete, it is 
expected that it will list specific sizes 
of lamps for use in specific recom- 
mended fixtures for the guidance of 
the ordinary householder, in addition 
to giving recommended values of 
illumination. Quality, including lim- 
iting values of brightness, contrast, 
and glare will be given prominent 
attention; and general specifications 
covering fixture design and perform- 
ance will be covered. Installation 
problems and practice including de- 
tails of wiring and outlets will also 
be included. It is planned that foot- 
candle recommendations will repre- 
sent good lighting practice and will 
not be based on minimum require- 
ments. The recommendations of the 
code are being prepared to deal sep- 
arately with each room of the home. 





English Newspapers 
Urge Standard Rate Cards 


Standardization of rate cards is 
being strongly urged by the News- 
paper Society, according to the Lon- 
don Newspaper World. 

As a result of numerous requests 
for guidance on preparation of rate 
cards, recommendations have been 
issued by the Society to its members, 
stipulating the most suitable size of 
card, layout of data, and the type of 
information most required by adver- 
tising agents and managers. These 
suggestions were arrived at after a 
mutual exchange of ideas between 
the publicity committee of the News- 


paper Society and a subcommittee of . 


the Institute of Incorporated Practi- 
tioners in Advertising. 
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Indian Government Studies Plan 
For National Standards Institution 


an Indian Standards Institu- 

tion, which would be recog- 
nized as the National Standards 
Organization of India, has been for- 
warded by the Council of the Insti- 
tution of Engineers to the Govern- 
ment of India for its consideration. 
This action is the outgrowth of a reso- 
lution passed by the Council in 
February 1945, calling for the for- 
mation of a committee “to make 
inquiries in connection with the for- 
mation of a National Standards Or- 
ganization in India and to submit 
a scheme to that effect”. 

P. R. Agarwal, Esq was appointed 
Convenor and empowered to form his 
own committee. The Directorate of 
Scientific and Industrial Research 
had been considering a proposal to 
organize a Specifications Board under 
the National Physica] Laboratory at 
about this same time. To coordinate 
efforts, therefore, the Council of 
Scientific and Industrial Research 
was requested to nominate a repre- 
sentative to serve on this committee. 

In the report of the Indian Stand- 
ards Institution Committee, which 
was presented to the Council at 
Bombay in September 1945, the 
members declared that the formation 
of a National Standards Organiza- 
tion was long overdue. Since 1916, 
when the Secretary of State sent a 
proposal to the Government of India 
to “form a local committee for the 


A PLAN for the organization of 


adoption of British Standards and to 
act in an advisory capacity in mat- 
ters affecting standardization”, the 
Institution of Engineers has worked 
as the Indian committee of the Brit- 
ish Standards Institution. This com- 
mittee considers that “as standardiza- 
tion plays an important part in the 
economic life of an industry, com- 
munity, and country, an independent 
National Standards Organization is 
essential for the future development 
of industrialization in India and that 
the time has come for it to be set 
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up’. 
The report recommended that “a 
nonofficial statutory organization 


which exists in most countries should 
be set up in India by the Government 
of India with their support and finan- 
cial backing. To make an immediate 
start in the setting up of this organi- 
zation, the Government should be re- 
quested to set up such an organiza- 
tion by a Government resolution un- 
til a Statutory Act is passed by the 
Legislatures.” Included also was a 
suggested plan of procedure in or- 
ganizing and administering the new 
body which was based on the consid- 


eration of various constitutions of ‘ 


other national standardizing groups. 

A resolution approving the report 
(with certain modifications) was 
passed, and the draft has been re- 
ferred to the Government of India 
with a request for the establishment 
of such an organization. 





Brazilian Standards Association 
Shows Progress on 100 Standards 


ORE than 100 test methods, 

specifications, and standards 

were considered at the sixth 
general meeting of the Associagao 
Brasileira de Normas Técnicas 
(ABNT), held last September. Many 
were definitely approved while 
others were left on a “recommended” 
or tentative basis for further deliber- 
ation. Some 25 different committees 
prepared papers for the meeting on 
a wide variety of topics such as 
building materials, ores, engineer- 
ing drawing, technical nomenclature, 
oils, railway equipment, welding 
electrodes, paints and varnishes, fire 
protective equipment, textiles, elec- 
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trical products, rubber, ceramic 
products, farm tools, air condition- 
ing, petroleum products, coffee and 
maté, cast-iron pipes, etc. If such 
action may be taken as any indica- 
tion of the future, Brazilian progress 
in standardization is well assured. 
In this connection, it is interesting 
to note a comment made by the ex- 
ecutive directors of ABNT in their 
circular to members in December: 
“It is with satisfaction we record the 
fact that at each new general meet- 
ing the high regard which ABNT 
has earned for itself in the technical 
field in Brazil becomes increasingly 
more evident, and its influence in 


Scots Puzzle Over 
Standard "Nip" or "Glass" 


How much should a “bag” of coal 
contain? What is the exact quantity 
of a “nip” or a “glass”? These are 
the questions 
which puzzle 
even the Scottish 
section of the In- 
corporated So- 
ciety of Weights 
and Measures In- 
spectors. At their 
annual meeting 
held in Dundee, 
the members of the Society agreed 
that a standard set of definitions of 
terms used for weights and measures 
is an innovation greatly to be desired. 

In the more particular problem of 
the “nip” and the “glass”, which 
yield widely different quantities in 
various parts of the country, it was 
finally recommended that these meas- 
ures be completely eliminated. The 
“quarter” and “half gill” will serve 
as substitutes. 








standardization is ever broadening.” 

However, there is still much to be 
desired, the ABNT report declared. 
The executive directors stressed the 
need for more effective and vigorous 
collaboration from national indus- 
tries. Government authorities and 
private organizations were urged to 
insist upon use of ABNT specifica- 
tions in their bids and purchases. “It 
is not sufficient merely to mention the 
specifications or to know about them; 
rather it is necessary to make use of 
them, and insist on them as strict 
bases for the acceptance of products 
already covered by standards”. 

The ABNT, the directors contin- 
ued, was organized and has directed 
all of its efforts toward this purpose 
“namely, to place at the disposal of 
the consumer, a set of specifications 
which would assist him in the pur- 
chase of satisfactory products—each 
with the attributes that are best 
suited for the application in view— 
and, at the same time, to protect the 
honest and progressive industry 
against disloyal competitors”. 

At the present time, standing com- 
mittees are already organized to con- 
tinue for the enusing year work on 
numerous subjects, among which are: 
construction drawings for reinforced 
concrete works; heat-insulating ma- 
terials; symbols, nomenclature, spec- 
ifications for outlets; tanning mate- 
rials; systems of threads; and 
transmission shafting. 


129 























ASA Standards Activities 


American Standards 


American Standards Approved Since 
Our April Issue 


Motion Picture Photography 
Sponsor: Society of Motion Picture 
Engineers 
Emulsion and Sound Record Positions in 
Camera—Negative for 35-Mm Sound 
Motion Picture Film (Revision of 


can Standard Emulsion and Sound 
Record Positions in Camera for 35- 
Mm Sound Motion Picture Film, 


Emulsion and Sound Record Positions in 
Projector—Positive for Direct Front 
Projection for 35-Mm Sound Motion 
Picture Film (Revision of Z22.3-1941 
to be designated as American Stand- 
ard Emulsion and Sound Record Posi- 
tions in Projector for 35-Mm Sound 
Motion Picture Film, Z22.3) 

* Emulsion Position in Camera—Negative 
for 16-Mm Silent Motion Picture Film 
(Revision of Z22.9-1941 to be desig- 
nated as American Standard Emulsion 
Position in Camera for 16-Mm Silent 
Motion Picture Film, Z22.9) 

Emulsion and Sound Record Positions in 
Camera—Negative for 16-Mm Sound 
Motion Picture Film (Revision of 
Z22.15-1941 to be designated as Ameri- 
can Standard Emulsion and Sound 
Record Positions in Camera for 16- 
Mm Sound Motion Picture Film, 
Z22.15) 

Emulsion Position in Camera—Negative 
for 8-Mm Silent Motion Picture Film 
(Revision of Z22.21-1941 to be desig- 
nated as American Standard Emulsion 
Position in Camera for 8-Mm Silent 
Motion Picture Film, Z22.21) 


American Standards Reaffirmed 
Since Our April Issue 


Rolled Threads for Screw Shells of Elec- 
tric Sockets and Lamp Bases, C44-1931 

Sponsors: American Society of Mechani- 
cal Engineers; National Electrical Manu- 
facturers Association 


Standards Being Considered by ASA 
for Approval 


Building Code Requirements for 
and Ventilation, A53 

Endorsing Sponsor: U. S. Public Health 
Service 

Building Code 
forced Concrete, A89 


Light 


Requirements for Rein- 


(ACI 318-41) 


Sponsor: American Concrete Institute 
Drawing and Drafting Room Practice, 
Z14.1 


Sponsors: American Society of Mechani- 
cal Engineers; Society for the Promo- 
tion of Engineering Education 


Life Tests of Single-Point Tools Made of 
Materials Other Than Sintered Carbides, 
B5.19 

Sponsors: American Society of Mechani- 
cal Engineers: National Machine Tool 
Builders’ Association; Society of Auto- 
motive Engineers, Inc 
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Standards Being Considered—(Continued) 


Motion Picture Photography 

Sponsor: Society of Motion Picture 
Engineers 

Theater Projection Rooms (Revision of 
American Recommended Practice 
Z22.28-1941 to be designated as Ameri- 
can Standard Practice for Projection 
Rooms and Lenses for Motion Picture 
Theaters, Z22.28) 

Theater Projection Screens (Revision of 
American Recommended Practice 
722.29-1941 to be designated as Ameri- 
can Standard Practice Dimensions of 
Theater Projection Screens, Z22.29) 

Safety Film (Revision of American 
Recommended Practice Z22.31-1941 to 
be designated as American Standard 
Practice for Motion Picture Safety 
Film, Z22.31) 


Approval as American Standard 
Withdrawn 


American Standard for Outlet Boxes, C33a- 
1929 


New Projects Being Considered 


Identification and Cataloging of Antifric- 
tion Bearings 
Standards for Home and Farm Freezers 


Withdrawal of Approval 
Being Considered 


American Recommended Practice for Back- 
lash for General Purpose Spur Gearing, 
B6.3-1940 

American Recommended Practice for Gear 
Materials and Blanks, B6.2-1933 

Sponsors: American Gear Manufacturers 
Association; American Society of Me- 
chanical Engineers 


New Project Initiated 


Safety in Electric and Gas Welding and 
Cutting Operations, Z49 


American 
War Standards 


American War Standards Approved 


Safety Code for the Industrial Use of X- 

Rays, Z54.1-1946 

Use and Storage of Radium in the Field 
of Industrial Radiography, Part II 

Methods and Materials of X-Ray Pro- 
tection, Part III 

Specific Applications for 400 Kilovolts 
and Lower, Part IV 

X-Ray Protection for Voltages of One 
and Two Million, Part V 

Electrical Protection, Part VI 





War Standards Under Way 


Allowable Concentration 
ethylene, Z37 
Radio Noise, Methods of Measuring, (63 
Screw Threads, Bl 
Buttress Threads 
High-Duty Studs in Light Alloys 
Instrument Threads 
Stub Acme Threads 
Unification of Screw Threads 
Women’s Industrial Clothing, L17 
Jackets for Outdoor Wear (Slide Fast. 
ener Closure), L17.6 - 
Jackets for Outdoor Wear (Fly-Type 
Button Closure), L17.5 
Wood Poles, 05 
Ultimate Fiber Stresses of Wood Poles, 
O05aWS 


of  Trichloro. 


Withdrawal of Approval Being 
Considered 


Approval Requirements for Domestic Gas 
Ranges, Z21.1-ES-1942 

Approval Requirements for Gas Water 
Heaters, Z21.10-WS-1942 


News About 
ASA Projects 


Fire Protection and Fire Resistance, 
A5I— 


Sponsors: National Board of Fire Under- 
writers; National Fire Protection Asso- 
ciation; National Bureau of Standards, 
U. S. Department of Commerce. 


A meeting of this committee has been 
scheduled for June 21 in Washington, D. C. 


Buttress Threads, BI.10— 


A revised draft of the proposed American 
War Standard is being circulated to the 
War Subcommittee on Buttress Threads 
and the War Committee on Screw Threads. 
The revision was made as a result of 
agreement at the Ottawa conference that 
the earlier draft would be changed in ac- 
cordance with the British views. Revised 
drafts are also being prepared by the 
British Standards Institution and the Cana- 
dian Standards Association. After the pres- 
ent draft is approved by the ASA War 
Committee, it will be submitted to the 
peacetime sectional committee on screw 


threads, B1, and to the BSI and CSA. 


Electric Lamps, C78— 


First drafts of proposed standards on 
Design Characteristics of Circular Hot 
Cathode Fluorescent Lamps, C78.3; Elec- 
trical Design Characteristics of Cold Cath- 
ode Fluorescent Lamps, C78.2; Adaptor for 
Multiple Burning Cold Cathode Long Tube 
Fluorescent Lamps, C78.1; and Design 
Dimensional Characteristics of U-Tube Cold 


INDUSTRIAL STANDARDIZATION 








Nev 
Elec 


Cat 
bein 


Spor 
A 
will 
subc 
The 
term 
ment 
and 
and 
audic 
tion 
unde 
cludi 


Spe 
for 


Spon 
I 


A 
April 
work 
visior 
in 19 


Phot 


Spon: 
Th 
tion | 
vene 
mittes 
work 
mater 
suppd 
equip 
illumi 
equip 
equip 


Advi 


Cons 
The 


May : 


Safet 


tee— 


Ay 
held 


New " 


May, 





loro- 


ast 


ype 


oles, 


Gas 


ater 





News About ASA Projects—(Continued) 
Electric Lamps 


Cathode Fluorescent Lamps, C78.4, are now 
being considered by the subcommittees. 


Approval Requirements for Domestic 
Gas Ranges, Z21.1-ES-1942; 


Approval Requirements for Gas 
Water Heaters, Z21.10-WS-1942 


Sponsor: American Gas Association. 

The American Gas Association has asked 
the American Standards Association to 
withdraw these two war standards, which 
had been approved under the ASA war 
procedure, as a conservation measure. Now 
that the war emergency is passed, the AGA 
finds that there is no further reason for 
their existence and is again using the regu- 
lar American Standards as a basis for 
approval tests. 


Acoustical Measurements and Term- 
inology, Z24— 


Sponsor: Acoustical Society of America. 


A meeting of this sectional committee 
will be held May 9 to hear reports by 
subcommittees on the status of their work. 
The groups expected to report will cover 
terminology; fundamental sound measure- 
ments; noise measurement; sound levels 
and sound level meters; sound absorption 
and sound insulation measurements; and 
audiometry and hearing aids. Considera- 
tion will also be given to work to be 
undertaken on vibration measurement, in- 
cluding vibration measurement in aircraft. 


Specifications and Methods of Test 
for Safety Glass, Z26— 


Sponsors: National Bureau of Standards; 
National Conservation Bureau. 

A meeting of this committee was held 
April 22 to discuss reactivation of the 
work of the committee and possible re- 
visions in the present standard approved 
in 1938. 


Photography, Z38— 


Sponsor: Optical Society of America. 

_ The Sectional Committee on Standardiza- 
tion in the Field of Photography will con- 
vene on May 10. At that time subcom- 
mittees will report on the status of their 
work on physical dimensions of sensitive 
materials; sensitivity to radiant energy; 
supports for sensitive coatings; exposing 
equipment; photographic characteristics of 
illuminants; printing and __ projection 
equipment; processing and _ processing 
equipment; nomenclature and symbols. 


Advisory Committee on Ultimate 
Consumer Goods— 
The annual meeting is scheduled for 


i lay vA 


_ Code Correlating Commit- 
ee— 


A meeting of the committee is being 


held May 7-at the Hotel Commodore, 
New York. 


May, 1946 


Identification and Cataloging of 
Antifriction Bearings— 


A new project to develop a rational 
standard for the identification of anti- 
friction bearings was proposed by the Sec- 
retary of Navy in a letter to the American 
Standards Association March 15. During 
the war, the Secretary explained, the Navy 
Department started a program for the iden- 
tification and cataloging of all Navy ma- 
terial. “It became apparent many times 
that present operations demanded a com- 
prehensive, uniform, and simple descrip- 
tive identification system for the vast num- 
her of items procured, stocked, and issued 
by the Armed Services. The cessation of 
hostilities has not lessened our need for 
such a system since it will contribute un- 
told benefits to the general efficiency of 
operations under all conditions in the fu- 
ture.” 

Among the products most widely used 
during the war were ball bearings and all 
other types of antifriction bearings. Here, 
the manufacturers have used their own 
numbers, although the products themselves 
are standard. This practice was a serious 
source of confusion during the war, in 
many cases making interchangeability and 
substitution impossible. “The difficulties 
and wasted efforts that a common num- 
bering system would have eliminated dur- 
ing the war are not possible to estimate”, 
the Secretary declared. 

Mr Forrestal submitted a copy of “The 
Army-Navy Numbering System for Anti- 
friction Bearings”, which was developed 
with the assistance of men from the bear- 
ing industry. This system, he declared, 
makes it possible to code descriptively 
practically all standard ball and _ roller 
bearings. He suggested that this code be 
considered by an ASA committee for pos- 
sible approval as an American Standard. 

The request has been submitted to the 
Standards Council. 


Standards for Home and Farm 


Freezers— 


Because of the rapid development of 
farm and home freezing units, the Bureau 
of Human Nutrition and Home Economics 
of the U. S. Department of Agriculture 
has asked that standards for these units be 
developed through the procedure of the 
ASA. The Bureau, which is co-sponsor 
with the American Society of Refriger- 
ating Engineers for the ASA project on 
household refrigerators, suggests that the 
scope of this project be broadened to in- 
clude the freezing units, since it ties in 
closely with the work on refrigerators. 
“There are many companies (some 400, I 
believe) at various stages in the process of 
manufacturing and marketing these cabi- 
nets. A trade association of manufactur- 
ers has been formed, in addition to pre- 
viously existing organizations that have an 
interest in farm and home freezers. Vari- 
ous professional societies are discussing 
test procedures with a view toward their 
adoption. 

“It is our feeling that now in the early 
stages of the development of the home 
freezer is the time for cooperative effort 
io unite all these people and organizations 
to set up standards that will aid in their 
development and avoid the confusion that 
is bound to occur in the absence of a na- 
tional standard.” 


Recommend Standard 
Railings to Prevent Falls 


Use of a standard railing, which 
shall consist of a top rail, interme- 
diate rail, and posts having a verti- 
cal height of from 42 to 45 inches 
from the upper surface to floor level, 
is advocated by Safety Engineering 
in its February issue. 

The suggested specifications, which 
are largely in conformance with the 
American Standard Safety Code for 
Floor and Wall Openings, Railings, 
and Toe Boards, A12-1932, are an 
attempt to insure a minimum amount 
of safety from falling. 

The 42-inch standard was selected 
because of the fact that 42 inches is 
above the center of gravity on the 
average person. If the height is less, 
the rail may tend to act merely as 
a fulcrum, thus causing a person to 
fall head first to the floor. 

Included in the recommendation 
were these additional points: 

Standard railings may be constructed of 
wood, pipe, or structural metal, 

The rails should be placed on that side 
of the posts which will afford the 
greatest support and protection. 

The completed structure should be capa- 
ble of withstanding a load of at least 
200 pounds applied in any direction at 
any point of the top rail. 

Toeboards should be constructed of sub- 
stantial material and securely fastened 
in place. 


Welding Society 
Plans Annual Meeting 
The 1946 Annual Meeting of the 


American Welding Society will be 
held in New York on October 24, 
1946. It will be adjourned immedi- 
ately without any transaction of 
business, and will then reassemble 
in Atlantic City on November 17th 
through 22nd. The reassembled An- 
nual Meeting will be held in con- 
junction with the National Metal 
Congress and Exposition convening 
in Atlantic City during the same 
week. This will be the first five-day 
Annual Meeting of the Society since 
1941. The National Program Com- 
mittee has already begun to plan the 
program. 








New American 
Standards Available 


New American Standards which 
are available this month are 


listed on back cover. 
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GRAPHICAL SYMBOLS, DUST EXPLOSION PREVENTION, 


PHOTOGRAPHY, PAINT INCLUDED IN NEW STANDARDS 


American Standard Safety Code for Explosion and Fire 
Protection in Plants Producing or Handling Magnesium ~ 


standard of particularly broad interest and ap- 
A plication appears in the list of new American 

Standards available this month. This is the 
American Standard Graphical Symbols for Electric 
Power and Control in which the coordinated symbols 
agreed upon for use during the war on electrical com- 
munications and power drawings are put into effect 
for peacetime use. The application of standard sym- 
bols on all drawings will prevent confusion and mis- 
understandings. 

In addition to the graphical symbols, the list this 
month will interest engineers who are concerned with 
preventing dust explosions. A revision slip for inser- 
tion in the present edition of the National Fire Codes 
for the Prevention of Dust Explosions, published by 
the National Fire Protection Association, brings the 


Powder or Dust up to date. Copies of the new Amer. 
ican Standard Safety Code for the Prevention of Dust 
Explosion Hazards in the Plastics Industry are now 
available. Both the revision of the magnesium code 
and the new plastics code will be published in the 
1946 compilation of the American Standard Safety 
Codes for the Prevention of Dust Explosions in the 
NFPA book, National Fire Codes for the Prevention of 
Dust Explosions, when it is published by the NFPA 
probably early in the Fall. 

Several new photography standards, the revised code 
for installation of pulverized coal systems, and several 
ASTM standards for paint which have been approved 
as American Standard complete the list. 
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